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Al cure for tetanus and diphtheria.* 

The greatest interest has been aroused in scientific circles 
in Berlin by a paper in the Deutsche medidnische Wochen- 
schrift^ by Bebring and Eitasato. These well-known bac- 
teriologists, who for a long time past have been working in 
Dr. Koch's Hjgienisches Institute have not only succeeded 
in producing immunity against diphtheria and tetanus, but 
also in curing animals already infected by these diseases. 
Their results are to a great extent self explanatory, and there 
is every reason to expect that the same method will be found 
to be applicable to other infectious diseases. The most re- 
markable part of their discovery is the fact that the blood of 
an animal that has been made immune against diphtheria 
possesses the extraordinary power of destroying the poison 
formed by the microbe of this disease. This power is also 
possessed by the serum of such an immune animal, which 
serum can therefore be used as a curative means on other 
animals that are suffering . from this disease. The same 
statement holds good for tetanus. 

Before describing in detail these interesting results, it will 
be well to give a short historical review of some recent 
bacteriological work which can be regarded as having led up 
to this discovery. 

Towards the end of 1888, Nuttall/ working in Fluggejs 
laboratory at Breslau, discovered that various bacteria are 
destroyed when mixed with fresh blood or blood-serum, and, 
further, that this destruction cannot be ascribed to the action 
of cellular elements, but rather to the fluid part of the blood. 
This discovery (which really arose from the German criticism 
of Metschnikoff's phagocyte theory) was soon followed by 
the work of Buchner^ and Nisseu^ on the bacteria-killing 
power of the cell-free blood-serum. These authors consid- 
ered that their work necessitated a limitation of the phago- 
cyte theory, and suggested a new view of the nature of 
immunity, wliether natural or acquired. In other words, 
they suggested that immunity was conditioned by the bac- 
teria-killing power of the various body fluids rather than by 
that of any particular kind of cell. These opinions were 
rather severely criticised in a paper by Lubarsch* that was 
published towards the end of last year. Lubarsch empha- 
sized the fact that while the serum of the rabbit — an animal 
extremely sensitive to anthrax — has a great power of de- 
stroying anthrax bacilli, horses' serum has no such power, 

> Prom Nature, Deo. 11, 1890. 

* Na 40. Dec. 4, 1890, ik 1118, " Ueber du ZuBtaodekommen der Dlphtberle- 
Immimit&t and der Tetanus-Immuiilt&t bei Thleren.'' 

* **Szperlmente uber die bAkterienfelndllchen Blnfliisse dee ttderiscben 
K5rp«n " (Zeltschrift fur Hygiene, toI. iv. p. 353). 

« ** Ueber die bakterlentodtende Wlrkongdee seUenfreien Blatseroms" 
(CentnlUUt fur Baktertologie, voL y. p. 817, and vol. ▼!. p. 1). 

* '*Ziir Kenntniee der bakterlenyernlcbtenden Elgeneobaft des Blutee" 
(Zellidurlft fur Hygiene, voL tL p. 487). 

* ^ Ueber die bakterlenTemlcbtenden Blgen«cbaften dee Blatee and Ihre 
Beslelianfiren sur ImmanltAt ** (Centralblau far Baktertologie, toI. t1. p. fiS8). 



although this animal is comparatively re(nL€t4»ry to the dis- 
ease. Again, while on the one hand such eniiAently patho- 
genic microbes as the anthrax and cholei*a bacilli are capable 
of being destroyed by serum from various animals, several 
perfectly harmless mieix)bes find blood-serum to be an excel- 
lent food-medium. Further, though the serum of the rabbit 
kills anthrax bacilli in a pre-eminent degree, the living 
blood-plasma of this animal can only do so to an infinitesimal 
extent. Buch considerations suggested to Lubarsch that the 
bacteria-killing power of the blood-serum was a fact rather 
of the nature of an epi-phenomenon than an essential factor 
in the conflict between the organism and the microbe. In 
May of this year appeared my own work on *' Defensive 
Proteids.'" I gave this name to a new class of proteid 
bodies, which I found to possess a bacteria-killing power, and 
which I have obtained from the spleens and lymphatic glands 
of various animals. This work has a distinct bearing on 
the foregoing, in that it suggests that the bacteria-killing 
power of blood-serum is due to minute traces of these 
substances liberated for the breaking-down of lymphatic 
cells. The absence of a bacteria-killing power from certain 
kinds of serum (e.g., horse) and from living blood-plasma 
(as has been shown for that of the rabbit in regard to 
anthrax) appears to be connected with the intactness of the 
leucocytes in these special cases. Further, the fact that I 
obtained these substances from cells which either are or can 
become phagocytes, may be taken as an additional proof of 
Metschnikoff's well known theory. These substances appear 
to be absent from the normal blood-plasma, or, at any rate, 
only present in such small quantities that they cannot be 
separated from it. With blood of febrile animals, however, 
the case is different, and from such blood I have been able 
to isolate a bacteria-killing substance.* This fact appears 
to indicate that these substances are actually used by the 
organism in its re-action against the attack of pathogenic 
microbes. 

During last summer, while I have been engaged in this 
work, various other papers have appeared, which tend to 
show still more clearly that the bacteria-killing power of the 
blood-serum (or, if my work be accepted, of defensive pro- 
teids) is of real importance in the production of immunity. 
Bouchard' was, I think, the first of many authors who have 
succeeded in showing that the bacteria-destroying power of 
blood-serum from immune animals is greater than that of 
normal serum. Bouchard proved this in the case of bacillus 

1 '* A Bacterl*>kllUng Globalln " (Proceedings of the Royal Sooiety of Lon- 
don, VOL xlTiiL p. 98), and **The Conflict between the Organism and the 
Microbe;" Part 2, "On DefenslTe Protelds" (Britlsb Medical Journal, July 
18, 189U). 

* ** Indications of a Method of Caring Infections Diseases," read at the 
Leeds Meeting of the British Association for the Advancement of Science, 
September, 1890. 

> " Sur Teffet de3 produits s6cr6t6es par lee microbes pathogdnee " CP«xl&^ 
1890). 
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pyocyaneus for rabbite. He made ibe animals immune by 

injections of sterilized culture-fluids, and founcT th^t serum 

from sucb animals-exerted a far greater *' bactericidal^' action 

on the micrdbe in question than serum froni a'fiocnial animal. 

Behring and Nissen,^ in a paper publish'ed in May of this 

year, went a step further. They s})<!^€>d, that, whereas 

blood-serum from an animal made.imi^une against anthrax 

exerted an increased bactericidal actioh'on the anthrax bacil- 

< • • • 

lus, it showed no increased actiop Uif the bacillus pyocyaneus. 
Conversely blood-serum ttqm an animal made immune 
against the latter mic^be bkd no increased action on the 
anthrax bacillus, thov^g^ft^xerted a powerful bacteria- killing 
action on pyocyanecs.- The authors considered that they 
had proved the.ex'isit^ace of two bodies, each having a specific 
action on on6.6f.*th*e two microbes in question, and, further, 
that these 8u1)i3tances are present in animals made immune 
against the above-named diseases. These remarkable con- 
clusions acquire a still greater interest when received in the 
light of a research by Gamaleia published at the beginning 
of last year.^ Gamaleia found that the aqueous humor of 
a sheep, about three days after inoculation with attenuated 
anthrax, acquires bactericidal properties for this microbe. 
This condition lasts for nearly a month, and then gradually 
vanishes, though, as is well known, the sheep remains im- 
mune for a far longer period. These researches therefore 
suggest, first, that, when an animal has been made immune 
against a pathogenic microbe, its blood and other body fluids 
contain a substance capable of destroying the microbe in 
question: second, it follows that such protective substances 
can remain in the body undestroyed for a considerable time; 
and, third, that they can be present in such quantities as to 
be able to kill the microbes involved (even without the help 
of living cells) and yet produce no appreciable ill effect on 
the general healtli of the animal. If this is so, why should 
it not be possible to cure any infectious disease by injecting 
a *' lymph " obtained from the blood or tissues of an animal 
previously made refractory to the disease in question ? 

Whether or not the above considerations stimulated the 
researches of Behring and Kitasato, their work afiPords a 
positive answer to this question, which promises to be of the 
greatest importance to humanity, and has led them to the 
most unexpected and interesting results from the scientific 
standpoint. The following is a summary of their paper, 
which is of the nature of a preliminary communication.' The 
method by which, in the first case, they produced immunity 
against tetanus and diphtheria, is not described. Only so 
much of their results is communicated as is necessary to sup- 
port the following propositions: — 

*' The immunity of rabbits and mice against tetanus de- 
pends on the power possessed by the fluid part of their blood 
of rendering harmless the poisonous substances produced by 
the tetanus bacilli." 

This proposition involves a completely new theory of the 
nature of acquired immunity. Hitherto it has been thought 
that immunity miist depend either'on the voracious activity 
of phagocytes, or on the above-mentioned bacteria-killing 
power of the blood, or on an acquired tolerance against a 
poison; and, further, that by the method of residues any 
one of these theories could be proved by showing the other 
two to be false. 

Behring, however, was able to prove, by his work on diph- 

1 ** Ueber den bakterienfeiQ<llichen Elnflans von Tarschiedeneii Seramar- 
ten *' (ZeitMlirift fur Hygiene, vol. vill. p, 412). 

* ^ StucLla deetruction des mtcrobes dans lee oorps dee animanz f^brid- 
tantB '*(Annalee de 1* InatUat Pasteur, 1889, p. 899). 

* A fuller aoconnt will sliortty appear in the Zeits (dirift far Hygiene. 



theria, that none of these theories would account for the 
natural immunity of rats or the artificially produced immu- 
nity of guinea-pigs against this disease. After disproving 
many speculations on this subject, the above given explana- 
tion was arrived at, but they only obtained a satisfactory 
proof of its correctness when they began to test it on tbe 
tetanus microbe. 

Their experiments prove, — 

(1) That the blood of rabbits which have been made im- 
mune against tetanus can destroy the tetanus poison. 

(2) This character can be shown to be possessed by tbe 
blood both before and after it has left the vessels, and in tbe 
cell-free blood-serum obtained from it. 

(3) This character is of so permanent a nature that it is 
still manifested by such serum after it has been injected 
into other animals: consequently^ by transfusion of sucb 
blood or serum, important therapeutic actions can be ob- 
tained. 

(4) This power of destroying the tetanus poison is absent 
from the blood of such animals as are not immune against 
tetanus; and, after such animals have been killed by the 
tetanus poison, it can be shown to be present in their blood 
and tissues. 

In support of these assertions the following experimental 
results are brought forward. 

A rabbit was made immune against tetanus by a method 
which will be described in a forthcoming paper by Kitasato 
in the Zeitachrift fiir Hygiene. To prove the completeness 
of its immunity, 10 cubic centimetres of a virulent culture 
was injected into it. Half a cubic centimetre of the same 
culture was quite sufficient to produce tetanus in a normal 
rabbit. The treated rabbit, however, remained immune, and 
it showed immunity not only against the tetanus bacillus^ 
but also against the poison produced by this microbe, for it 
remained unharmed by an injection of twenty times the 
quantity of tetanus poison which will kill with certainty a 
normal rabbit. Blood was taken from the carotid artery of 
this rabbit. Before clotting occurred .2 of a cubic centi- 
irietre of this blood was injected into the body-cavity of a 
mouse, and .5 of a cubic centimetre into that of another. 
Twenty-four hours later, these mice, together with two con- 
trol-mice, were inoculated with tetanus of such virulence 
that the latter showed the symptoms of tetanus after twenty 
hours, and were dead in thirty-six hours. Both of the 
treated mice, on the contrary, remained healthy. 

The greater quantity of the blood of this rabbit was 
allowed to stand, and its serum collected. 

Six mice each received 2 cubic centimetres of this serum in 
the abdominal cavity, and all withstood a subsequent inocu- 
lation with tetanus. Control- mice died of tetanus within 
forty- eight hours. 

With this serum the authors succeeded in curing animals 
that had been previously infected with tetanus. They have 
also been able to show that this serum possesses an intense 
power of destroying the tetanus- poison. 

Of a ten-dajrs-old tetanus culture which had been steril- 
ized by filtering, .00005 of a cubic centimetre was enough to 
kill a mouse after four to six days, and .0001 would always 
produce the same result in less than two days. 

Five cubic centimetres of the serum of a tetanus-immune 
rabbit was mixed with 1 cubic centimetre of this filtered cul- 
ture, and kept for twenty-four hours. Of this mixture, four 
mice each received .2 of a cubic centimetre (that is to say, 
.033 of the original culture, or more than 300 times the quan- 
tity which would otherwise be capable of killing a mouse). 
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All these four mice remained in good health. Control-mice, 
oa the contrary, which were at the same time inoculated 
with .0001 of a cuhic centimetre of the original culture, suc- 
cumbed within thirty-six hours. 

All the mice mentioned in each of the above series of ex- 
periments have been subjected to repeated injections with 
the tetanus bacilli, and have shown themselves to be perma- 
nently and completely immune. 

This result is the more remarkable in that up till now, in 
spite of innumerable attempts, no one has ever succeeded in 
making any animal whatever immune against tetanus. A 
theory of the nature of acquired immunity which at once 
led to a method of treating the disease which is easy to un- 
derstand, harmless to the animal, and certain in its effect, 
must surely possess some basis in fact 

Naturally every kind of control experiment with serum of 
normal rabbits has been carried out with uniformly nega- 
tive results. Serum of cattle, horses, and sheep has. also been 
found to have no action on the tetanus poison. The living 
blood and tissues of an animal which has not been made im- 
mune, likewise show no power of destroying the tetanus 
poison, as appears from the following experiment, which has 
been many times repeated : — 

Rabbits into which .5 of a cubic centimetre of a germ-free 
tetanus culture is injected subcutaneously, succumb after 
showing typical tetanus symptoms. Almost always a serous 
transudation is to be found in the thoracic cavity. Of this 
transudation .3 of a cubic centimetre is, on the average, 
enough to kill a mouse with typical tetanus symptoms. The 
same is true for the blood. 

The authors close their paper by pointing out the possibil- 
ity that their method of curin*^ tetanus and diphtheria which 
they have used with such brilliant results on animals so 
highly susceptible to these diseases as mice tnd rabbits, may 
also be used for the far less susceptible hospital patient. 
They also note the possible iniluence of their work on the 
practice of blood-transfusion. E. H. Hanein. 



HEALTH MATTERS. 

to Health in East Africa. 

The colonizing wave setting steadily from Europe to East 
Africa gives peculiar interest to Dr. Kohlstock's experience of the 
ri^ks to health and the chances of longevity among his compa- 
triots in that region. As director of the sanitary arrangements at 
the German headquarters, says the Lancet^ be has had excellent 
opportunity of forming his opinions, and the »ense of responsibil- 
ity with which he ^i^es them to the world is in some measure a 
guaranty of the care with which he has collected his facts and 
drawn bis conclusions. The first note he strikes is one of warn- 
ing. Let no one, in any stage of phthisis, even ^e pre-tul>ercu- 
lar. think of settling in East Africa, if he does not want to leave 
bis hones in its soil. At first this danger was not appreciated in 
the Fatherland, and the inspection of officers netting out with 
colonizing parties was carried out in somewhat perfunctory 
fashion. But the climatic conditions of the region soon made 
their effects apparent, and nine subalterns bad to be sent home, 
— precisely those in whose families pulmonary phthisis bad pre- 
vailed. For a man of thoroughly sound constitution the two 
diseases to he dreaded are dysentery and malaria. The former, 
in Dr. Kohlstock*8 experience, responds satisfactorily to the 
measures usually taken in European centres in the East, the 
disease among the German troops running generally as favorable 
a ooune as in French or English garrisons. The latter is danger- 
ous only when the patient is precluded from taking rest, and 
compelled to continue at work; as, for instance, on necessarily 
fofced nuirches. Even so, but three fatal cases have as yet been 
reoorded among the German troops in East Africa as due to 



malaria. As a rule, under conditions of rest the malaria patient 
soon gets well. In stubborn cases he has to be transferred to the 
sanatorium; the transferrence hitherto being effected on ship- 
board, in the absence of railways. Very often the change of 
locality, coming after the voyage, has sufficed to restore the 
patient^s health. A liberal allowance of fresh butcher's meat has 
proved the most efficacious diet in malaria: indeed, the risks 
arising from the disease have been greatly reduced by the excel- 
lent nursing and accommodation now enjoyed by the patient. 
Dr. Kohlstock holds it to be a mistaken practice to complete- 
ly cut off alcohol as a prophylactic against malaria : be would 
rather, within the limits of temperance, that the German in East 
Africa should live, as far as possible, as he did at home. The 
necessary upturning of the soil for purposes of tillage is, in such 
virgin territories as that of German Africa, the most prolific 
source of malaria; and, at that inevitable stage of colonizing 
operations, the sanatoria must be in constant requisition, and 
their treatment supplemented by change of locality for the con- 
valescent. So well, however, have these measures been under- 
stood and carried out, that Dr. Kohlstock can point to a steady 
diminution in the statistical returns of malaria cases; the places 
where the disease has been most pronounced being, naturally 
enough, those like Mpwapwa, where the earth exhalations from 
the disturbance of long inert soil have been the most extensive, 
while no good water-supply has been obtained by boring. Soon, 
however, a marked reduction of the malaria returns will, it is 
hoped, be effected even in that locality. 



LETTEEIS TO THE EDITOR. 

•#• Correapondentt are requested to be at brief at passible. ITie writer^* name 
is in all casei required as proof of good faith. 

The editor will be glad to publish any queries consonant with the character 
of the journal. 

On requests twenty copies of the number containing his communication wil{ 
be furnished free to any correspondent. 

A New Kansas Meteorite. 

The year 1890 has brought to scientific knowledge a larger num- 
ber of tangible celestial visitants than all preceding years com- 
bined. Up to this year the Waconda meteorite was the only rep- 
resentative from Kansas on the list of authentic meteoric falls. In 
March of this year the now famous group of irons from Kiowa 
County was made known to science ; and on June 25, 1890, the 
Washington Ck)unty aerolite was heard and seen to fall at mid- 
day by thousands of Kansas citizens; and now, just at the close 
of the year, I have the pleasure of announcing a third fall of un- 
known date. This may be called the Tonganoxie meteorite. So 
far as now known, this fall consists of a single specimen, weigh- 
ing 26i pounds. It is an iron of the ordinary character (not a 
pallasite). It is of an irregular shape, and is thought by the owner 
to resemble a lion couchant. It is 9f inches long, 6i inches wide, 
and 3^ inches deep. 

This meteorite is the property of Mr. H. C. Fellow, principal, 
1887-90, of the Friends* Academy at Tonganoxie. in Leavenworth 
Ck)unty, now pursuing a post-graduate course of study in the Uni- 
versity of Kansak. Mr. Fellow bought it In the spring of 1889 of 
Mr. Quincy Baldwin, who found it upon his farm, one mile west 
of Tonganoxie town, in 1886. Mr. Baldwin was not aware of its 
true character, although he had manufactured a fish-hook from 
a small fragment of the iron. He considered it to be a piece of 
iron ore, and proposed to start an iron-mine upon his farm ; but 
this fragment proved to be the only ** indication,'* and the mining 
project was reluctantly abandoned. This meteorite is now dei>os- 
ited in the museum of the University of Kansas, but is still the 
property of Mr. Fellow. A preliminary analysis shows the pres- 
ence of iron, nickel, and cobalt. Professor E. H. S. Bailey will 
soon publish a complete analysis. 

A small portion of the surface has been polished, and exhibits 
very distinctly the Wiedmanstaaten figures. Careful search has 
recently heen made for other fragments of this meteorite on the 
Baldwin farm and vicinity, but without success. 

F. H. Snow. 

Lftwreoce, Kan , Deo. 27. 
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Dr. Hann's Studies on Cyclones and Anticyclones. 

Professor Fbrrbl*s letter in Science of Deo. 19, commenting 
on mine of May 80, closes with the suggestion that I should make 
further statement of the matter of Dr. Hann's studies, which I 
do with pleasure. 

The hest reasoned general account of the convectional theory 
of cyclones and anticyclones (hy the latter term I mean areas of 
high pressure) that I know of is given in Professor FerrePs 
" Popular Treatise on the Winds." Of various statements in regard 
to cyclone.<«, the following may be quoted from the concluding 
paragraph on their vertical circulation : ** The greater tempera- 
ture of the interior [of cyclones] causes an upward expansion of 
the air and greater vertical distances between the isobaric sur- 
faces here than in the exterior part where the temperature is less " 
(p. 241). In regard to anticyclones or areas of high pressure, of 
the kind that Dr. Hann has investigated, the following explana- 
tion may be quoted : '* The principal cause of the large areas of 
very high barometer which frequently occur in • the higher lati- 
tudes in winter is undoubtedly found in the clearness of the atmos- 
phere over these areas and the intense coldness produced by the 
radiation of heat at a time when little is received from solar radia- 
tion. The density and pressure of the air are much increased 
from this cause, and the areas are too large and irregular for this 
disturbance to give rise to a cyclone with a cold centre ■'' (p. 845). 
The inversion of temperature accompanying such areas of 
high pressure is referred to on the next page, but still with the 
implication that the mass of air in the anticyclone is cooled be- 
low the temperature of the surrounding atmosphere, and there- 
fore that it descends and flows out at the base by gravitative con- 
vection. 

These quotations might be further extended, but they suffice to 
show that the essential of the generally accepted theory of the 
areas of low and of high pressure which appear so frequently on 
our weather-maps is that the first are relatively warm, and the 
second are relatively cold, when compared with their surround- 
ings. Cyclonic and anticyclonic areas are both of common occur- 
rence, and therefore as a rule their temperatures should be re- 
spectively above and belo«7 the normal temperatures of their time 
and place. 

Records of temperature made on high mountain-peaks furnish 
the best means of testing the convectional theory of cyclones ; 
for, even if all other tests were successfully borne, failure under 
this test would be fatal to the theory. Dr. Hann's essay on the 
anticyclone of November and the cyclone of October, 1889, as ob- 
served in the Alps, furnishes the best means of applying this test 
that has come to my knowledge. It is true that one example of 
each of these phenomena is not sufficient for final determinations, 
and it is very apparent that the results would be far more con- 
Tincing if they included records from mountain stations scattered 
over a much larger area than that of the Alps. Surely no one 
will be more careful to supplement these deficiencies, whenever 
possible, than Dr. Hann himself. 

I do not see any reason for believing that the anticyclone that 
stood over the Alps in November, 1889, was exceptional in its 
nature or in its relation to the surrounding atmosphere. All of 
its features except its mean temperature warrant the belief that 
it was a typical example of the phenomena referred to under the 
heading of ** Areas of High Pressure " in Professor FerrePs treatise. 
Unless it can be shown to have been of exceptional nature, the 
abnormally high temperature of its air mass is a direct contradic- 
tion of the fundamental idea of the convectional theory of areas 
of high pressure. It has not been claimed that the conditions of 
a cyclone exist in this high-pressure area; but the explanation of 
high- pressure areas as quoted above is a direct corollary of the 
cyclonic theory. If the corollary is contradicted by facts, the 
theory needs revision. The burden of proof in this case lies with 
those who would maintain that the anticyclone in question was 
of BO exceptional a nature that it cannot be regarded as a repre- 
sentative of its class. Its long duration does not show it to be a 
thing of another kind from other areas of high pressure: the long 
duration merely gave good opportunity for repeated observation 
of its prevailingly high temperature. 



As to the cyclone of October that was examined by Dr. Hann, 
it was certainly of moderate development ; but it was as good an 
example, according to Dr. Hann, as he could find. The observa- 
tions that he quotes show that its general central temperatmes 
were below the normal of its time and place. The fact that the 
temperatures were not determined in the free air, but at etatknif 
on the surface of the ground, does not seem to me to invalidilb 
their use here; for on the peaks where the critical obeervatiooB 
were made the air is generally in motion, and the mass of the 
mountain is small; and for both these reasons the control of the 
temperature of the air by the ground is not great enough to ex- 
plain the reported low temperatures. Over a broad sorface of 
a lowland, where the wind is weaker and the opportunity for 
contact of air and ground is greater, the case is different. The 
low temperature of the central part of this cyclone may fairly be 
regarded as contradictory to the convectional theory of cyclones, 
unless it can be shown that the example in question was sur- 
rounded by air more abncnrmally cooled than its own, or unless it 
is shown to have been an expiring cyclone, — one whose long cir- 
culation had so thoroughly exhausted its supply of warm, moist 
air, and so successfully warmed the surrounding air, that it bad 
no further support, as Professor Ferrel has shown might some- 
times be the case. It is true that Europe might offer more ex- 
amples of self -exhausted cyclones than occur in this coantcy, for 
they are there advancing from moister into dryer regions; bat it 
is difficult to believe that so considerable a deficiency of tempera- 
ture as probably occurred in the case under consideration should 
be produced before the cyclonic motions had stopped, if they de- 
pended entirely on a coovectional origiu. It is not likely that so 
exceptional a case as this must be, if it is to be explained by con- 
vection, would have been the very case that Dr. Hann happened 
to choose for his studies. It is still more unlikely that both the 
cyclone and the anticyclone here referred to should have been 
exceptional members of their classes, both departing from the 
normal in a way that would contradict the convectional theory. 
As these are the first examples of their kind to be carefully ex- 
amined by means of regular observations at stations at so high a 
level, the probability is strongly in favor of their being ordinary', 
and not extraordinary, phenomena; and as such they did not 
possess the peculiar temperatures that the convectional theory 
would lead us to expect. Although mere probability of this kind 
does not close a case, it seems to me that it may be fairly said to 
open it. 

I do not see that there is any necessary contradiction in this 
discussion. The theories under consideration are not mutually 
exclusive. Both may be true. The liberation of latent heat from 
condensed vapor is an aid to the circalation in both cases. Cer- 
tainly there is nothing in Dr. Hann's essay to make one think 
that thunder-storms, tornadoes, and desert whirls are not convec- 
tional phenomena. It is entirely possible that true convectional 
cyclones might prevail in the tropics, while driven cyclones might 
characterize the temperate zones. A cyclone begun chiefly by one 
process might be continued chiefly by the other. Of course, this 
is hypothetical : it was not my intention last May to regard it in 
any other light. For that reason my letter closed with an ** if." 
Others besides Professor Ferrel, however, understood me to have 
abandoned the older theory and taken up with the newer. I 
tried to state Dr. Hann's point of view, and I do not regret hav- 
ing stated it so fairly that it was taken for mj own. That I had 
not adopted it as fully as Professor Ferrel implies, may be in- 
ferred from the close of my eighth paragraph and from the 
middle of the ninth, as well as from the ending of the letter al- 
ready referred to. But in making this explanation, I do not wish 
to be understood as not welcoming the new theory. The abnor- 
mal warmth of anticyclones had been in my mind as a difficulty 
in the wa^' of convection, yet I had expected that cyclones would 
be found to be still warmer; and it was not until reading Dr. 
Hann's forcible statement that I perceived I had become too 
strongly settled in favor of the prevailing theory. On recognizing 
this partiality, I made all the more effort to give full and fair 
consideration to the new one. It seemed to me nothing less than 
a duty to announce the facts and Dr. Hann*s interpretation of 
them in the same journal that had published my outline render- 



January 2» 1891.] 



SCIENCE. 



ing of the other theory some years before; and, in spite of Profes- 
sor FerrePs letter, it still seems to me that I was right in saying 
that the convectional theory needs revision in the light of Dr. 
Hano's results, bat by revision I do not mean abandonment. 

The incompleteness of the new theory is not a reason for being 
silent about it. It should be welcomed, if only for the reason that 
it will cause a healthful revision of previous views. The value of 
multiple working hypotheses has been so well set before our 
scientific readers, that nothing more need be said on that point. 
I will not venture to speak for Professor Ferrel, but I am sure 
that practically every meteorologist in the country will profit from 
a serious re-examination of his knowledge of the theory of cy- 
clones in the light of Dr. Hann^s researches. 

As to the process by which the general circulation of the at- 
mosphere shall produce cyclones and anticyclones, it is not to my 
mind necessary that this should be worked out completely before 
the suggestion of it may be profitably made. But it does not 
seem impoesible that the general winds might here and there 
crowd together, owing to irregularity of flow; that, where 
crowded together, anticyclones would appear; and that, between 
the anticyclones, cyclonic whirls might be formed. It would be 
indeed a satisfaction if I could here answer all the pertinent ques- 
tions, and give all necessary explanations, about such a problem ; 
but, if we may judge by the treatment that dynamical meteorol- 
ogy has received thus far in this country, there is only one Amer- 
ican who can do that. I wish that he might consider the possi- 
bilities of some such process arising from the general circulation 
of the atmosphere as is outlined above, and, after working them 
out rigorously, state them as clearly as he has explained the gen- 
eral circulation of the atmosphere itself. Whatever truth there 
is in the convectional theory of cyclones would not be harmed by 
such an investigation, while whatever truth there may be in the 
hypothesis of driven cyclones would pretty surely be discovered 
by it. 

There is a corollary to the suggestion made by Dr. Hann, that 
may be of interest to those who seek for an explanation of our past 
glacial climates. It is generally recognized, that, if there were an 
increase in the activity of our winter cyclones, there would be an 
increase of snowfall as well ; and, if this were carried far enough, 
the accumulation of snow might last over the summer. The in- 
crease of cyclonic activity would presumably accompany an in- 
crease in the general circulation of the atmosphere, if cyclones in 
our latitudes are driven by the general winds; and this would ap- 
pear in that hemisphere whose equatorial and polar contrasts of 
temperature were strengthened. Such strengthened contrasts 
might be expected in the hemisphere having its winter in aphelion, 
and particularly at times of maximum orbital eccentricity. I do 
not mean to imply that a glacial period might depend on this con- 
dition alone; yet it may be one of many whose varying combina- 
tions at times produce a glacial climate, asCroUand J. Greikieand 
many others have shown; but this particular element of the com- 
bination does not appear to have been recognized. 

W. M. Davis. 

Uarrard College, Cambridge, Mam., Deo. 27. 



Moisture in Storms. 



Next to the action of heat in storms, the part that moisture 
takes in them has beeo greatly emphasized. The so-callevi ''con- 
densation theory*^ of storms has had wider acceptance than any 
other. We may imagine a limited portion of the earth's surface 
heated up by the sun, and this more or less of a circular shape. 
There will be induced a tendency to an uprising current of heated 
air, which will continue so long as the central portion is warmer 
than the air surrounding it at the same level. This tendency, 
however, would be quickly brought to rest were it not for the 
fact that the uprising column has its moisture condensed, which 
liberates latent heat and causes the column to rise still faster. 
Here is a most remarkable fact, notwithstanding that the release 
of this moisture diminishes the total amount in the air, and the 
latent heat warms up the air, both of which causes would stop 
precipitation at once; yet we are taught that the force of the 
storm is increased by this process. There is another serious ob- 



jection among many. If rain occurred at the centre of the 
storm, this theory might be plausible; but since the bulk of the 
rain in this country occurs three hundred miles to the eastward 
of the centre, and over only about one-fiftieth part of the area 
covered by the storm, it requires an enormous stretch of the 
imagination to g^asp the causation of our wide-extended storms 
through this condensation effect. We may add still another con- 
sideration. It is fairly well ascertained that the upper limit of 
our storms, as shown by pressure and temperature observations 
at Pike's Peak (14,184 feet), is far above four or five miles, and 
may extend to the limits of the atmosphere. Now, the bulk of 
our precipitation is formed within 6,000 feet of the earth's sur- 
face : hence it is plain that the condensation of moisture plays a 
very subordinate part in our wide-extended storms, and has 
nothing to do with their generation or maintenance. 

I do not propose to discuss at this time all the objections to this 
"condensation theory," which have been repeatedly advanced 
both in this and other journals, and which have not been answered, 
but I wish to present a recent most extraordinary abandonment 
of this theory by Dr. Hann, who stands at the head of the old 
school on the continent. I quote from a translation, by Professor 
Blanford of London, of a recent statement by Dr. Hann. Speak- 
ing against the condensation theory, he says (iVd^re, Nov. 6, 
1890), * 'These views are such as I have always enunciated (for a 
long time, indeed, without any apparent result) in opposition to the 
then prevalent theories of the local origin of barometric minima 
through the agency of condensing water-vapor (as contended by 
Mohn, Reye, Loomis, and Blanford). They now begin to make 
way and prevail. Most clearly is this seen in the case of Loomis, 
who, in the course of his own persistent study of the behavior of 
ba)x>metric minima and maxima, has been compelled by degrees 
to give up the * condensation theory ' to which he formerly adhered 
so strongly, and to ascribe the origin as well as the progressive 
movement of cyclones to the general circulation of the atmos- 
phere." 

The importance of this utterance from such an authority can- 
not be exaggerated. While I have shown that Dr. Hann has been 
misled by his study of mountain observations, yet it seems to me 
this avowal on his part reaches out far beyond that. As I have 
just shown, the very life and existence of the old theory depend 
upon condensation of moisture. Now, if Dr. Hann, who must 
understand this fact most thoroughly, has deliberately set it aside, 
must we not conclude that it has an inherent weakness in itself to 
his mind. Those who are familiar with Loomis's work will be 
surprised to lean that he ever abandoned the condensation theory 
of storms. 

It would seem that this controversy over the condensation 
theory is rapidly culminating, and the indications point to a speedy 
downfall of that theory. It is a remarkable fact that all the ob- 
jections urged against this theory, now these many years, have 
been studiously ignored; but a few words from a recognized 
authority, even though based upon a wrong interpretation of 
facts, seem to make headway very rapidly. Surely .Hann, Davis, 
and Blanford form a most formidable front against this theory, 
and it is high time its defenders should come to its assistance ere 
it be too late. H. A. Hazen. 

Washington, Deo. 18. 

[** Letters to the Editor^* continued on p. 8.] 



NOTES AND NEWS. 



At a meeting of the Royal Botanic Society on Dec. 13, as we 
learn from Nature of Dec. 18, the pecretary answered vari- 
ous questions as to the destructive action of fogs on plants. He 
said it was most felt by those tropical plants in the society's houses 
of which the natural habitat was one exposed to sunshine. Plants 
growing in forests or under tree shade did not so directly feel the 
want of light; but then, again, a London or town fog not only 
shaded the plants, but contained smoke, sulphur, and other dele- 
terious agents, which were perhaps as deadly to vegetable vitality 
as absence of light. Soft, tender-leaved plants, and aquatics, such 
as the Victoria regia, suffered more from fogs than any class of 
plants he knew. 
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— ««The Harvard Yard," an original etching bj Robert R.Wise- 
man, shows the •* Harvard Yard," with a good view of the group 
of older buildings. The plate is of large size. No plain prints 
of the etching are to be had for the present, at any rate, possibly 
not at all. Each remarque artist-proof is printed on imperial 
Japan paper, and bears the signature of the artist and a remarque 
representing the seal of the university, printed in dark crimson. 
The publishers are the Frederick A. Stokes Company, 182 Fifth 
Avenue, New York City. 

— Nature states that a novel whaling expedition is about to be 
undertaken by three Americans whalers, which have gone to the 
Arctic regions to winter at the mouth of the Mackenzie River. 
In order to be well supplied with food, they have taken what will 
last for two years, and they expect also to get food from the 
whalers in the summer. This is the highest point any whaler has 
reached, being a ihousand miles from the North Pole. Directly 
the ice breaks after the winter, the whales come to the mouth of 
the river in great numbers to feed, and it is expected that a large 
number of them will be secured. 

— A ])aper by Mr. W. B. Mason in the " Transactions of the 
SeismoloRical Society of Japan " deserves the attention of all who 
take special interest in seismology. It contains, according to Na- 
ture ot Dec. 11, a list of earthquakes recorded at telegraph-sta- 
tions in ceniial and northern Japan from Aug. 11, 188b, to Dec. 
31, 1889. Mr Mason, while allowing for various sources of un- 
certainty in the observations, thinks that some results may be 
deduced from what are still meagre btatistics. Thus, of the 151 
carthquakpp recorded in Tokio, only 89 were felt at the other 
telegraph -stations. So.ne of those which were felt at all the pta- 
lions seem to have been felt at almof«t exactly the same instant : 
in other words, there was no indication of a progression of the 
earthquake from point to point. 

— Some three year.^ ago MM. Fremy and Verneuil, two French 
chemists, succeeded in producing rubies artificially. The crystals 
obtained, t-ays Engineering^ were small; and since then the in- 
ventors have been occupied with the problem of increasing the 
size of the rubies riblained. To this end considerable changes 
have been made in their methods of operating. In place of using 
pure alumina, as in their previous experiments, alumina alkalin- 
ized by potassium carbonate is used. Ttiis addition of an alkali 
does not alier the puiit.v of the crystals obtained, while it facili- 
tates their regular forumtion. In their original experiments the 
operations were completed in twenty -four hours, but they have 
now succeeded in prolonging the re-action over several months, 
with the result of obtaining much larger crystals. As much as 
seven pounds weight of rubies have t)een obtained at a single 
operation. Even yet, however, the crystals are small, but are at 
lea.^t sufficiently large to mount, which was not the case with the 
first essays of the inventors. 

— The curious idea of preservi:j^^ dead bodies by galvano- 
plastic method is not new; but ^ note that a Frenchman, Dr. 
Variot, has been lately giving his a»3ntion to it {La Nature). To 
facilitate adherence of the metallic deposit, says Nature (Dec. 18), 
he paints the skin with a concentrated solution of nitrate of silver, 
and reduces this with vapors of whice phosphorus dissolved in 
sulphide of carbon, the skin being thus rendered dark and shiny. 
The body is then ready for the electric bath, which is served by a 
thermo-electric battery, giviog a regular adherent deposit of cop- 
per if the current is properly regulated. With a layer of one- half 
to three fourths of a millimetre, the envelope is solid enough to 
resist pressure or shock. Dr. Variot further incinerates the me- 
tallic mummy, leaving holes for the escape of gases. The corpse 
disappears, and a faithful image or statpe remains. 

— Mr. J. M. Coode records, in the new number of the Journal 
of the Bombay Natural History Society, the following instance of 
an exceptional method of hunting which the panther is occa- 
sionally forced to adopt. Mr. Coode was lately asked by the pa- 
tel of a village in the Amraoti district to accompany him one 
evening to a forest nursery of young bamboo shoots, to assist in 
killing a large hoax which nightly visited the place and did im- 
mense damage. As stated in Nature, they waited for some time, 



when, just as it was getting dark, they heard the short guttural 
sound of a panther, and heavy footfall of some running animal. 
The noises came nearer and nearer, until a nilghai and a panther 
could be distinctly seen against the sky-line, the former being 
chased by the latter. The nilghai kept moaning, and was evi- 
dently in an abject state of fear. The two ran round in a circle 
of about one hundred and sixty yards diameter, within thirty 
yards of where the observers were standing, and passed them 
twice, both animals making their respective noises. They then 
disappeared, but Mr. Coode has reason to believe the nilghai got 
away. 

— At the last meeting of the Physical Society (London), as 
reported in the Electrical Review of Dec. 19, Mr. Shelford Bid- 
well, F.R.8., told a great many useful facts about selenium cells 
and theii^ behavior; and he gave several experimental illustra- 
tions, the most effective of which points to practical applications. 
Mr. Bidwell connected one of his selenium cells with a delicate 
relay, which in its turn caused a circuit to.be established with an 
automatic switch and an electric lamp. So long as sufiScient 
light impinged upon the selenium, the electric lamp did not 
act ; but, directly the gas (or daylight in practice) diminished to 
a certain degree, the electric lamp shone forth in its glory, and 
again became extinguished when its rival re-appeared. The 
fact of any light going out could thus be signalled to a distut 
attendant, and this would be useful in case of ships* lights 
and numerous other purposes. The eflfect of different colored 
glass interposed between the light and the cell revealed peculiar 
results upon the pro|.erties of the selenium, and Dr. Thompson 
suggested that one could almost imagine the near possibility of 
seeing by electricity if the effects of colors could be transmitted 
to distances in some analogous manner. 

— It is stated in the *' Proceedings of the Ro>al Geographical 
Society" (December, Ifc^OO) that M. Thoroddsen, the well-known 
explorer of Iceland, has returned to Reykjavik from his summer 
excursion into the district between Borgarfjord in the south and 
Gilsf jord in the north. The topography of the country as shown 
on existing maps was found to be fairly accurate. The geologi- 
cal results of the journey are more novel. The volcano situated 
at the extreme point of the peninsula of Snaefellenes was visited. 
It is especially interesting from the fact that clear indications 
have been found that this volcano commenced its eruptive activity 
long before the glacial epoch ; and, although no outbreak is 
known to have occurred within historical time, it is tolerably cer- 
tain that its activity continued to comparatively modem times. 
The volcanoes of the district traversed have not the same direction 
as those in the south of Iceland, viz., from south-west to north- 
east, but range themselves in a semicircle round Faxe Bay, which 
is a distinctly volcanic depression. M. Thoroddsen^s expedition 
was largely supported by Baron Dickson. 

— Some experiments have just been made at Annapolis by the 
United States Government with the object of testing the resist- 
ance of nickel-steel armor- plates at low temperatures. The plate 
tested, according to Engineering of Dec. 12, which had already 
received five shots under ordinary conditions, was fired at twice 
more,— once before subjecting it to a freezing mixture, and once 
afterwards. A 6-inch gun was used with a powder charge of 
44i pounds, and a Holtzer shell weighing IIQ pounds, the striking 
velocity being 2.055 feet per seconJ. The first shot struck 15 
inches from the edge of the plate, and the projectile penetrated 
till its point entered the wood backing, reaching a distance of 18^ 
inches from the face of the plate. The shell rebounded, and vi as 
picked up entire at a distance of 40 feet from the plate. The 
plate showed a crack 14 inches long extending down to the left 
edge of ihe plate, and another horizontal crack 13 inches long, 
both of which were apparently through cracks. The plate was 
then put in a freezing mixture of ice and salt, and its temperature 
reduced to 28** F. The second shot was then fired, the conditions 
t)eing similar in all respects to the first. The sheU, however, 
broke up badly, about one half remaining on the plate, and the 
other half flying to fragments. A triangular piece of the plate, 
26 inches across the top, broke off, and was thrown 25 feet in 
front of the plate. A wide gaping crack connected the hole with 
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one of the sbot-holee previously made in the plate. Nameroos 
old cracks were opened and enlarged, and other new ones made, 
the longest being 24 inches. With the exception of two cracks, 
the injury to the plate was in the neighborhood of previous frac- 
tures. The perforation of the two rounds was much the same. 

— The Swedish expedition to Spitzbergen under the leadership 
of G. NordenskiOld and Baron A. Ellinkowetrdm returned in safety 
to Tromsd, as we learn from the <* Proceedings of the Royal G^eo- 
graphical Society.'' The party landed first of all at Horn Sound, 
whence G. Nordenskiold made his way on snow-shoes overland to 
Bel Sound ; but the deep snow prevented geological work. The 
longest stay (July 18 to Aug. 10) was made at Ice Fiord. The 
farthest point north reached was Lago, east of Hinlopen Straits. 
The passage was still quite blocked with ice, and, there being but 
email chance of being able to penetrate to the Seven Islands, the 
return voyage was commenced. On their way back, the trav- 
ellers made hydrographical explorations on the Norwegian 
islands. 

— Professor Brlickner of Berne, Switzerland, has recently called 
attention to the existence of climatological periods of about thirty- 
five years for the whole globe (more marked in the interior of 
continents). The years 1700, 1740, 1780, 1815, 1860, and 1880, 
says Nature of Dec. 18, appear as centres of cold, wet periods; 
while the years 1720, 1760, 1795, 1880, and 1860 are centres of 
warm, dry periods. During the warm periods the passage of 
oceanic air to the continent has been hindered, and during the 
cold it has been favored, increased rainfall occurring in the latter 
case. 

— We learn from Engineering of Dec. 12 that Mr. P. Schoop, of 
the Oerliken Electrical Works (Switzerland), with the object of 
rendering accumulators more portable, has adopted the plan of 
absorbing the electrolyte with gelatinous silica. With this ob- 
ject. Mr. Schoop adds a small quantity of sodium silicate to the 
cell. This is decorapoped by the pulphuric acid, and the silica is 
liberated in the form of a translucent, firm, and elastic jelly, 
which is unattacked by sulphuric acid, or by the more powerful 
oxidizing agents which come into existence during the charging. 
The jelly but slightly increases the resistance of the cell, though 
it somewhat diminishes its capacity in watt hours. The best 
method to adopt in gelatinizing a cell is 'to add to three volumes 
of sulphuric acid, at a density of 1.25. one volume of sodium 
silicate at a density of 1.18, and leave the mixture to itself for 
twenty-four hours. At the end of that time the whole liquid is 
set to a jelly. In charging a cell, a small quantity of liquid rises 
to the surface of the jelly, but this disappears again during the 
discharge. 

— The French Government have had carried out for them a 
number of experiments on gun- steel at very low temperatures. 
Both hardened and unhardened specimens were subjected to a 
variety of tests at temperatures of between 75^ and 100^ below 
the zero of the Fahrenheit scale. The specimens were cooled, ac- 
cording to Engineering, by immersing them in a bath of solid 
carbonic-acid gas and sulphuric ether, several pounds of the gas 
being required for this purpose. The first set of tests were simply 
intended to determine the expansion of the test bars per degree ; 
and the results, though somewhat irregular, showed that the ex- 
pansion per degree decreases with the temperature. A number 
of test bars were then prepared in sets of threes, two of each set 
being used as reference bars, and tested at the temperature of the 
surrounding air, while the third was cooled down to between 75^ 
and 100^ below zero, and then tested, with the following results: 
both the hardened and unhardened bars had their elastic limit 
raised by about 1 1 per cent by being tested cold ; the breaking 
load of the unhardened bars was raised about 8 per cent, and 
that of the hardened by about 6 per cent, by the cooling; the 
elongation of the unhardened bars was diminished 12 per cent, 
and that of the hardened ones 14 per cent; the contraction of 
area was also less in the bars tested cold. None of these changes 
are, however, permanent, as the bars completely recovered their 
original properties oo attaining the ordinary temperature of the 



air. All the above tests were made in tension in the usual way. 
For gun-steel, however, the resistance of the metal to shock is of 
more importance than its strength under a quiet tensile stress. 
A number of bar^ were accordingly prepared in sets of 
threes, as before, and one bar of each set was cooled down to be- 
tween 75^ and 100^ below zero, and tested by means of a falling 
weight, the other bars of each set being tested in the same way 
at the ordinary temperature. The experiments showed that cool- 
ing the t)ars much increased their brittleness. Thus, on an aver- 
age, each unhardened bcu: required 5.9 blows to break it when 
cooled, as against 14.6 blows for specimens tested under ordinary 
conditions. With the hardened bars, the reduction in strength 
was less, 12.57 blows being required as an average at the low tem- 
perature, and 14.4 at the ordinary temperature. As before, the 
metal regained its qualities as its temperature rose. Some further 
experiments seemed to show that metal into which a great deal of 
work had been put was less affected by a reduction in tempera- 
ture, but this requires confirmation. 

— According to the Journal de la Chambre de Commerce de 
Constantinople, the greatest electric project which has yet been 
suggested is being planned, — the construction of a line from St. 
Petersburg to Archangel. The electric current would be sup- 
plied by a series of generating stations distributed along the line. 
It is estimated that the cost, including the rolling stock, would be 
46,509 francs per kilometre. 

— Nature states that at a recent meeting of the Paris Academy of 
Medicine, M. Motais of Angers maintained that myopia, or short- 
sightedness is one of the products of civilization. An imexpected 
proof of this view was found in the condition of the eyes of wild 
beasts, such as tigers, lions, ^tc. M. Motais, having examined 
their eyes by means of the ophthalmoscope, discovered that animals 
captured after the age of six or eight months are, and remain, 
hypermetropic. whQe those who are captured earlier, or, better 
still, are botn in captivity, are myopic. This short-sightedness is 
evidently induced by artificial conditions of life. 

— On Monday, Dec. 15, Mr. T. G. Pinches read a paper before 
the Rojal Asiatic Society, on the newly discovered version of the 
story of the creation. He had had the good fortune, in the course 
of his investigations into the contents of the unregistered tablets 
in the British Museum, to find in one of them, brought home by 
Mr. Rassam in 1882, a still earlier version than that which the late 
Mr. George Smith had translated. It was a bilingual tablet, the 
text l)eing Akkadian, and the gloss Assyrian ; and while the date 
of the tablet itself was, like the rest of those in Assur-bani-pal's 
library, not older probably than 650 B.G., the Akkadian text was, 
in his opinion, an exact copy of an older document, which had, 
in all probability, been put into its present shape 8000 B.O., 
or even earlier. One side, the obverse, as described in Nature, is 
devoted to the creation ^ory : the other, the reverse, is simply an 
incantation form for the purification of the great temple tower 
E-zida, now so well known as the mound called Birs-Nimrud. 
The text might be roughly divided into three paragraphs or sec- 
tions of about ten lines each. The first describes the time when 
nothing was, neither *' the glorious house of the gods," nor plants, 
nor trees, nor cities, nor houses, no, not even the abyss (Hades) 
nor Eridu (regarded by the author as Paradise). The second 
section describes the making of Paradise with its temple tower 
E-Sagila, founded within the abyss. Then was Babylon made, 
and the gods, and the land, and the heavens, and mankind. The 
third section then proclaims the creation of animals, plants, and 
trees (in that order) of the Tigris and of the Euphrates. The 
fourth records the building of cities and houses. Of all except 
the last, Merodach, the god, seems to be the active creator, and 
he is also to be understood as the builder, through men, of the 
cities, etc. Mr, Pinches pointed out several Interesting? words and 
forms occurring in this oldest form of the creation account, which 
had subsequently assumed so many diverging shapes. A discus- 
sion followed, more especially on the word **Adam," rendered 
by Mr. Pinches " foundations " (of earth), but by Dr. Zimmern 
••living things." This was probably the origin of the Hebrew 
word "Adam." 
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LETTERS TO THE EDITOR. 

[Continued from p. 5.] 

The Subtropical Zones of High Barometric Pressure. 

Thebe is ED old theory, if a mere popular notion which has no 
ecientitic basis whatever may be so called, that the two zones of 
high barometric pressure, extending with a few interruptions 
around the globe, and having their maxima of pressure about the 
parallel of 35^ in the northern hemisphere, and 80^ in the southern, 
are caused by the crowding of the air, in its passage in the upper 
part of the atmosphere from the equatorial to the polar regions, 
into intermeridian spaces, becoming gradually narrower toward 
the poles. It is supposed that the air, as it is forced into narrower 
spaces, is turned down toward the earth's surface, and that this 
descent of the air causes increased pressure on the surface. The 
barometric pressure in both hemispheres increases from the poles, 
or at least from some high parallel, toward the equator, until the 
parallels above mentioned are reached, and then there is a small 
decrease of pressure to the equator; so that these parallels are 
simply the limits between the increasing and decreasing pressure 
gradients in going from the pole to the equator, and the culminat- 
ing parallels of the convexity of the isobaric surfaces. 

The writer's attention was first directed to this feature of these 
isobaric surfaces about thirty- five years ago, in reading Lieut. 
Maury's ** Physical Greography of the Sea; " and, having no faith 
in the popular explanation, he made it a matter of study in order 
to discover the true cause. This was found in the now well-known 



law of the deflecting force of the earth's rotation^ which wa« fint 
discovered at that time. By this law the air, in movin^r from 
west to east in the middle and higher latitudes, is pressed toward 
the equator; but« in moving 4he contrary way in the lower lati- 
tudes, it is pressed a little toward the poles, thus causing a balging- 
up of the isobaric surfaces with the culminating lines between 
the two systems of easterly and westerly currents about the 
parallels of 85'' or 80"". The results were published in ao *« Essay 
on the Winds and the Currents of the Ocean," which was sabse^ 
quently republished in ** Professional Paper of the Signal Service,"' 

No. xn. 

Subsequently this whole subject was treated in a more thorough 
and mathematical manner, and the results were published in a 
memoir entitled ** Motions of Fluids and Solids Relative to the 
fktrth's Surface." This was afterwards republished in *' Profes- 
sional Paper of the Signal Service," No. VIII., with extensive 
notes by Professor Frank Waldo. In this memoir it was shown 
that with certain assumed values for the velocities of the easterlj 
and westerly motions of the air, which were quite reasonable and 
probable from what was known of these somewhat uncertain data, 
the deflecting force of the earth's rotation would give the observed 
increa$-e of pressure, on the one hand from the pole, and on the 
other from the equator ; so that there was no room to doabt that 
the maximum pressure a little above the tropics in each befoi- 
sphere was caused by this force. A very full abstract of this 
memoir was also given in Sillimah'a Journal^ January^ 1861. 

Subsequently thLs same subject was taken up again, and treated 
in a more thorough manner and with better data, and the resoltB 
published in ** Meteorological Researches,'* Part L, ** Coast Survey 
Report for 1875." 

The same subject was again treated by the use of mathematical 
processes somewhat simplified, and given in ** Recent Advances 
in Meteorology," forming Part II. of the << Report of the Chief 
Signal Officer for 1885." 

Finally the whole matter was gone over again by the ^vriter in 
a popular manner, and explained by means of various simple 
illustrations, and was given in his *' Popular Treatise on the 
Winds," etc. 

Dr. Hann, however, has not accepted the results, nor has he 
ever attempted to show that they have been deduced from errone- 
ous principles or processes, but has continued to use and uphold 
the old theory. Not only this, but he has based upon \t a new 
theory with regard to the cause of the high-pressure areas of the 
middle and higher latitudes. In the Zeiischrift fUr Meiemrciogie 
for 1879, p. 39, he first suggests that these regions of high baro- 
metric pressure may be simply the places where the upper equa- 
torial and westerly currents settle down towards the earth's sur- 
face, as in the case of the zones of high pres.sure at the polar 
limits of the trade-winds. His idea is. that as the upper poleward- 
moving currents in the latter are deflected down by their being 
crowded between intermeridional spaces, gradually becoming 
narrowj^r toward the poles, so, even beyond these belts of high 
pressure, there must be local hinderances, or a damming-up of 
these currents, by which they pass into descending ones toward 
the earth, and so cause the high-pressure areas. 

In the next volume of the Zeitschrift he again refers to this 
matter, and suggests that the reason why cyclones and great 
barometric disturbances are more fiequent in winter than in sum- 
mer is that in winter the temperature and pressure gradients of 
the upper strata of the atmosphere, in a poleward direction, are 
greater, and hence there is a greater strength of current at this 
season of the year. 

Again, in his ^* Climatology," published a few years a^o, this 
same old theory is given in explanation of the subtropical zones of 
high pressure. 

Finally, in his recent memoir published by the Royal Academy 
of Sciences of Vienna, the old theory of the subtropical high- 
pressure belts is introduced, and also his new theory, deduced 
from it, of the causes of high-pressure areas; and he refers to his 
preceding papers in the Zeitschrift on these subjects. 

Although the teaching of Dr. Hann on these subjects has been 
entirely at variance with the writer's own views on the same sub- 
jects, previously published at so many different times, yet he has 
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refrained from taioDg any notice of it. But now that this last 
memoir has receotlj been brought to the attention of Engh'sh, and 
especially of home, readers, jusiice to himself requires that this 
matter shall not be allowed to remain unnoticed any longer. 

The question of the cause of the high pressure in the subtropical 
zones, according to the old theory, is one of the relation between 
kinetic and potential energy ; that is, between velocity and press- 
ure. As the air of the upper part of the atmosphere moves toward 
the poles, it is supposed to become crowded and checked in its 
motion, and the kinetic energy changed to pressure. But the 
question arises as to why this takes place up to a certain latitude 
only, that of maximum pressure, and not all the way up to the 
poles; for the maximum velocities of the upper poleward-moving 
currents must be a little above this latitude, and the converging 
of the meridians increases up to the pole. As long as kinetic 
energy is changed to pressure, this roust be increased ; and so the 
greatest pressure must be at the pole, and not down at a low lati- 
tude. But it may be shown that the whole effect is so extremely 
small, that it is not worthy of any consideration practically. 

The following general expression of the relation between press- 
ure and velocity is taken from ** Recent Advances in Meteorology," 
p. 194: — 

h «* - «J 

(1) log Po - log P= 1^01 (1 + .004r) ■*■ 860940(1 + .004r)' 

in which P is the barometric pressure in mQlimetres of any part 
of the air with corresponding velocity s; Pq equals 760 millime- 
tres, lieing taken as the value of P at the earth's surface, and the 
corresponding value of 8 equals 8^ ; h is the difference of altitudes 
corresponding to P© an^ P; and r is the temperature by the Centi- 
grade scale. If u, V, and x are the meridional, longitudinal, and 
vertical velocities respectively at any given point, we have 

(2) «• = u« + v« + X*. 

The numerical constants in (1) are adapted to common loga- 
rithms, and the expression is strictly applicable to the case only in 
which r is constant and in which friction may be neglected. 

The first term in the second member of (1), depending upon Ji, 
arises from gravity. Where only small portions of air are con- 
sidered, or strata of very small depths, the part of the pressure 
depending upon ^ is so small in comparison with the whole at- 
mospheric pressure, that it may be neglected, and the expression 
may then be put into the following form : — 



(8) 



P.-P = 



«*-«J 



206 (1 + .004r) 

This is substantially the same, in different measures and nota- 
tion, as that of Kaemtz {Lehrbuch der Meteorologie, vol. i.' p. 150), 
when used at the earth's surface, where p' = 760 millimetres. 

In the application of the preceding expressions it is necessary to 
know the value of a^ corresponding to P, ; but this is known in a 
few special cases only, since we do not have a complete solution 
of the dynamic problem of the general circulation, in which the 
condition of continuity and the frictional conditions are taken 
accurately into account. It is also necessary to know tfie stream- 
lines, since P and P^ must be in the same stream-line. 

It IS evident from the observations of the cirrus clouds at Zi-ki- 
wei (latitude 81^ 12" north) that the velocity of the poleward- 
moving current of the upper part of the atmosphere at this latitude 
cannot be more than about two metres per second, or four 
miles anj a half per hour (see Popular Treatise on the WincUt, 
etc., p. 122). Let us now suppose that there is a perpendicular 
wall on the parallel of 85^ extending all around the globe, and 
reaching up to the top of the atmosphere, and that the whole 
upper half of the atmosphere has a motion, from some cause, 
directly against this wall, with a velocity u. The current in this 
case will pass directly down to the earth's surface, where, near the 
wall, we must have sensibly a^ = 0. Supposing, now, that 
Pq = 760 millimetres when the whole atmosphere has no meridi- 
onal component of velocity, and that A Po is the effect of the 
upper current : we get from (1), in this case, 

(4) log(760-hAPo)=log760 + 3^^g^^^-^^^ 

Putting u = 2, and r = 0, this gives a P^ =.0194 millimetres, 
or about .00076 of an inch of barometric pressure. The increase 



of barometric pressure in the high-pressure belt, above ibe 
normal pressure, is about 0.8 of an inch. So the old theory, 
even upon the extreme supposition that the whole kinetic energy 
of the upper current is converted into pressure in the high-pressure 
belt, accounts for only about the j^j^ part of the observed increase 
of pressure in this belt. When we consider, then, how small a 
part of the kinetic energy of the upper current is changed to press- 
ure, and that the most of it passes on to higher latitudes, how 
extremely small must we suppose the effect from the old theory 
to be ! 

Where there is friction, of course some of the kinetic energy is 
changed into heat, and so the pressure is accordingly diminished; 
and a little greater velocity would be required to cause the same 
increase of pressure. 

In what precedes we have supposed the kinetic energy to have 
its origin from some other source than a pressure gradient; but in 
the interchanging motions between the equatorial and the polar 
regions, toward the pole above, and the contrary below, this is 
not the case, but the pressure must decrease from the equator to 
some middle latitude where the velocity u and kinetic energy are 
the greatest, and then Increase from that to the pole, where it is 
and the pressure the greatest. The preceding formula is appli- 
cable in this case at the equator and the poles, since ^^ = 0; and, 
putting u=z2 metres per second, we get A Pq = .0194 millimetres, 
as before. If we suppose Pq to be in the latitude where Uq = u^ 
that is, where the velocity of the return current is the same as the 
maximum velocity u above, then, instead of u* in (4), we have 
u* — ug = 0, and hence we get a Pq in this case equal 0; that is, 
there is no change of pressure here arising from the interchanging 
motion between the equator and the pole. The pressure, there- 
fore, is a little greater at the equator and the poles than at the 
latitude where u is a maximum, which, on account of the con- 
vergency of the meridians, and the narrowing of the intermeridi- 
onal spaces, toward the poles, is between the middle latitude and 
the equator, and perhaps near the parallel of 85^. Instead, there- 
fore, of an excess of barometric pressure here of about 0.8 of an 
inch, there should be a very slight depression, if there were no 
other forces to cause this excess. And this is very evident from a 
very simple manner of considering the matter : for as long as the 
air, in moving from the equator, is acquiring increased velocity, 
there must be a descending pressure gradient; but, as soon as there 
is a decrease of velocity, there must be an ascending gradient to 
cause it. The same is true in the lower strata of the atmosphere, 
where the air returns from the polar to the equatorial regions. 
The oscillations of the air-particles between these regions are similar 
to those of a pendulum, in which the force from both sides acts in 
the direction of the middle point. 

With regard to the effect of descending currents, to which Dr. 
Hann ascribes the local high barometric pressures of the middle 
and higher latitudes, already referred to, the formula (4) can be 
applied in this case also. We have only to substitute for u the 
vertical component of velocity x. This being done, we can readily 
compute what the value of x must be to give a Po equal to any 
assignable value. Let us suppose it is required to find what value 
X must have to give A Pq = 25 millimetres; that is, an increase of 
barometric pressure of about one inch.. We can, in this case, 
assume 8^ -= 0, at least in the middle of high-pressure area. The 
formula in this case gives a; = 7 1.2 metres per second, or about 
160 miles per hour, if we put r = in the formula. For a higher 
temperature this velocity must be greater. 

If any one is disposed to doubt this result given by the formula, 
let him take the experimental result obtained by Mr. Dines and 
others, that a velocity of about seventeen miles per hour gives a 
pressure of one pound per square foot upon a plate exposed at 
right angles to the current. But the pressure of the whole atmos- 
phere, corresponding to 80 inches of mercury, is about 2,100 
pounds. The pressure corresponding to one inch, therefore, is 70 
pounds. As the pressure is as the square of the velocity, we must 
have a? ■= 17 X i^ 70 = 142 miles per hour, to give a pressure equal 
to one inch of barometric pressure. This result is less than that 
obtained theoretically, because it is well known that the experi- 
mental pressure upon a small plate is greater than the theoretical, 
on account of the effect of friction of the air which passes around 



fO 



SCIENCE. 



[Vol. XVII. No. 4«3 



the plate, both upon the air which is retarded and stopped in front 
of the plate, and also upon that behind the plate. 

It is doubtful whether a descendinf^ current in the open air of 
more than two metres per second could be found anywhere in the 
whole atmosphere. This, we have seen, would increase the baro- 
metric pressure 0.0194 of a millimetre, a quantity which could not 
be detected by the most delicate and accurate barometer. It is 
seen, therefore, how very improbable is Dr. Hann's theory of the 
cause of high-pressure areas. 

Dr. Hann lays great stress upon the efficiency of the steep 
gradients of the upper part of the atmosphere, in the middle and 
higher latitudes, in producing both cyclones and high pressure 
areas. But the forces arising from these gradients are almost 
completely counteracted by the deflecting forces of the earth's 
rotation in connection with the eastwardly moving currents in 
these latitudes, the velocities of which increase with increase of 
altitude very nearly in the same proportion as the steepness 
of the gradients. Although the steepness of these gradients 
at high altitudes, especiaUy in the southern hemisphere, is con- 
siderable when considered with reference to gravity simply, 
yet, if all the forces are taken into account, there is no part 
of the atmosphere in the middle latitudes where the gradients 
are smaller, the velocity of the easterly motion being such as to 
not quite counteract the force from the gradients, and to leave a 
residual force simply which is sufficient to counteract the frictional 
resistance in these high altitudes, which is very small. It would 
be just as reasonable to maintain that there is a strong tendency 
in the water of the ocean to rush toward the poles, because there 
are steep gradients, considered with reference to the earth's attrac- 
tion only, and leaving out of consideration that the centrifugal 
force arising from the earth's rotation counteracts this tendency, 
as to maintain that the air in these high altitudes has a strong 
tendency to rush toward the poles. Wm. Ferrel. 

Martinsburg, W.Va., Dec. 22. 



Recent Investigation on the Causes of Cyclones and 

Anticyclones. 

If I were required to name the man who impressed ma as the 
most profound meteorological writer whom I 1^ read, I should 
i?rithout hesitation say Professor Ferrel. 

The most of us are qualitative meteorologists: he may be called 
a quantitative meteorologist. Not content with mere general 
statements of causes and forces, he attempts to determine the ex- 
act value of each. one, and by rigid mathematical formulas to 
<letermine if they are sufficient to account for the given results. 

This represents a high, if not the highest, development of a 
scientific mind. For this reason I would hesitate to dissent from 
Professor Ferrel*s conclusions more than from any writer I know ; 
but he has himself, in his recent letter to Science, severely criti- 
cised the supposed blind following of authority, and, if there were 
needed any excuse, I would give this as the reason for presenting 
the views opposed to those of Ferrel. 

There are two methods of arriving at results. The one is by 
deduction, in which the thinker, starting from axioms, well de- 
termined constants, or general laws, works out the results which 
must follow. The other is by induction, in which the thinker 
49tarts from observation, or separate individual facts, and arrives 
at general laws. Both methods are necessary; and most thinkers 
of to-day will admit that no theory of natural phenomena is com- 
plete until Che results of deductive reasoning correspond to the 
results of inductive reasoning, or vice versa. 

Now, Ferrel is essentially a deductive reasoner. It is necessary 
in such reasoning that the fundamentals, or physical constants 
from which one starts, should be correctly determined. In Fer- 
rers and Marvin^s replies to Hazen in Science and in the Anieruuin 
Meteorological Journal, I believe it has been shown that the con- 
stants forming the basis of the calculation in FerreVs condensa- 
tion theory of cyclones were satisfactorily determined. Starting 
with these, and following Espy, he has shown, that, given a 
warmer body of air, or a rapid vertical decrease of temperature 
over a considerable area, the causes are adequate to initiate and 
maintain a cyclone. 



The question now is, do the investigations of inductive meteor- 
ologist? sustain these vie^ ? 

In order to study the results which follow rapid vertical de- 
crease of temperature in the atmosphere, Loom is " selected fhxn 
the volumes of the published observations of the Signal Service 
(November, 1878, to January, 1875, and from January, 1877, to 
May, 1877) all of the cases hi which the temperature at Pike's 
Peak was 40^ lower than at Denver.'* With this difference be- 
tween them, the air would theoretically be in unstable eqaflib- 
rium. **The number of these cases in twenty months of observa- 
tion was 848. Only 89 of these cases occurred during the seven 
winter months of observation, and they occurred most frequently 
during the months of May. . . . The facts appear to show 
that at the dates given there were seldom any extraordinary dis- 
turtwnces on Pike's Peak. In two cases hail was reported, in 
four cases sleet and in fifteen cases either rain or snow. These 
facts seem to indicate an occasional uprising, but it is remarkable 
that so few such cases occurred; and it will be noticed that a 
difference of temperature of at least 45° t)etween Pike's Peak and 
Denver often continued from day to day for long periods. ... I 
think we may hence infer that dry air, even when greatly lieated, 
has but little ascensional force " (Loomis's *' Contributiotis to 
Meteorology,'* Idtb paper, in American Journal of Arts and 
Sciences). 

Loomis also found that heavy rainfall was not necessarily pio- 
ductive of cyclones. In his sixth paper, after examining^ a large 
number of cases, he says, *' We conclude, therefore, that grest 
rainfalls do not generally continue over eight hours, and v€tt 
rarely do they continue for twenty-four hours, either as experi- 
enced at one station, or in succession at different places.*^ He 
arrives at the same conclusion in bis seventh and seventeenth 
papers, and adds, ** The forces which impart that movement to 
the air which is requisite to an abundant precipitation of vapor, 
instead of deriving increased force from a great fall of rain, 
rapidly expend themselves, and become exhausted.'* 
^ Furthermore, after examining a large number of areas of low 
barometric pressure with which there was little or no rain, he 
says, '* There seems to be no room for doubt that barometric 
minima sometimes form with little or no rain, and continue with- 
out any considerable rain for eight hours, and sometimes for 
twenty-four hours or longer; ... so that it seems nfe to 
conclude that rainfall is not essential to the formation of SRis ol 
low barometer, and is not the principal cause of their formation 
or of their progressive motion.** 

** In order to determine the circumstances under which storms 
originate and ultimately acquire their full intensity/' Loomis 
selected thirty-six cases from the Signal Service weather-maps in 
which the storm appeared to develop in the United States, and, as 
a result of a study of these, says, * * The first stage in the devek^ 
ment of each of these storms was an area several hundred miles 
in diameter, over which the height of the barometer differed bat 
little from thirty inches, with an area of high barometer both 
6n the east and west sides, and at a distance of about 1,000 
miles. In the few cases in which a high barometer is not reported 
on both sides of the origin, it is because the area of observation 
is not sufficiently extended. The mean value of the barometer 
on the east side was 80.42 inches, and the mean distance 1.088 
miles; on the west side the values were 80.81 inches and 977 
miles. ... On Hoffmeyer's storm -charts we frequently find 
three areas of high barometer surrounding an area of low barom- 
eter. These areas of high barometer are regarded as one of the 
causes, and generally the most important cause, of the storm 
which succeeds. . . . Since the air presses in on all sides 
towards this area «f low barometer, the area tends to assume an 
oval form, which may become sensibly circular if the winds are 
very violent, and the centrifugal force resulting from this revolv- 
ing motion causes a still further reduction of the barometer. . . . 
Rain is one of the circumstances which increases the force of a 
storm, and it invariably attends storms when they have attained 
considerable violence. . . . Some rain was invariably reported 
whenever the barometer fell below 29.4 inches, and generally 
there was some rain reported whenever the barometer fell below 
29.5 inches. I have found no storm of great violence which was 
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^ not accompanied by a considerable fall of rain " (Loomis's eightb 
paper). 

As early as 1876 Hinn found, from the observations on tbe 
^ alpine peaks, that the highest temperature in the upper air oc- 
E curred with the highest pressure, and explained it as due to tbe 
- dynamic heating of descending air. 

^ In 1886 Dechevrens showed tbat on the European peaks Pic du 

' Ifidi and Puy de Dome, and on Pike's Peak in the United States, 

B the lowest temperature occurred with the lowest pressure, which 

=" was exactly the opposite of observations at sea level. He also 

"E gave an example of simultaneous observations at the base and 

■ summit of the Puy de Dome during a low and during a high 

* pressure, as shown by tbe barometer at both stations. At the 

base tbe temperature was highest with the low pressure, but at 

the summit tbe lowest pressure and temperature occurred tc^ther 

{American Meteorological Journal, August. 1886). 

In the American Meteorological Journal for May, 1886, Mr. 
Dewej stated that from thirty-four pairs of observations during 
the winter months of 1872 and 1873 he found the average differ- 
ence of temperature between Burlington, Vt., and the top of 
Mount Washington to be 6.6^ F. when the latter was within a 
liundred miles of the centre of an anticyclone. Tbe normal differ- 
ence betivren tbe two stations is 19^. In the different quadrants 
of the anticyclone he found the following differences : north. 9^; 
east, )0**; south, 4.5®; west, 12.2**; average, 9®. He found the 
average difference two degrees greater in cyclones. Hazen's re- 
salts for Mount Washington and Burlington, however, differ from 
tbese (American Meteorological Journal^ October, 1887), so that 
further comparisons are needed. 

In a footnote to an article on the origin and development of 
sttorms in the American Meteorological Journal, September, 1886, 
I cited the following reasons for thinking that warmer air is not 
the essential condition of storm- f ormation : ^* Storms sometimes 
originate along the eastern Rocky Mountain slope when the tem- 
perature of the air is lower there than in any part of the United 
States (for an examjle see tbe Signal Service charts of Jan. 
19 and 20, 1886), and storms appear to orginate in this region as 
often in tbe night as in the day.*' 

Very recently Hann has investigated the temperature observa- 
tions at numerous stations^n tbe Alps during the passage of sev- 
eral cyclones {Meteor ologische Zeitachrift, September, 1890), and 
has concluded that tbe temperature of the air-column as a whole 
is lower in cyclones than that of the surrounding air. Hann's in- 
vestigations may not be conclusive for reasons stated by Ferrel, 
but they certainly add a link to the chain of evidence. 

As a result of their investigations, Loomis and Hann both de- 
cided that cyclones were largely the result of mechanical causes. 
Loomis concluded that they were originated by the conflicting 
winds between two or more anticyclones, and Hann suggests that 
they are whirls originating in the upper air. 

Now, I think Ferrel, in his recent letter to tcience^ uninten- 
tionally did Davis an injustice by suggesting that Davis had sud- 
denly altered his opinion merely because Hann advanced these 
views. Davis has for years been the leading exponent in this 
country of the dynamical heating of the air in anticyclones, and 
during recent yeais I have several times spoken with him about 
the mechanical origin of cyclones; and, if he is now inclined to 
^ive these views more weight, it is because this last link in the 
chain of evidence has convinced him of the necessity of reconsid- 
ering the condensation theory. 

I have for several years been convinced that mechanical action 
had much to do with the origin and development of cyclones, and 
as working hypotheses in making weather-predictions have care- 
fully watched the following condition?) as favorable for the pro- 
duction of cyclones : 1. The central region between approaching 
anticyclones. 2. The region where low er air-currents set in nearly 
opposed in direction to upper air-currents, so as to favor the pro- 
duction of a whirl. This latter condition is most frequently 
brought about in the United States when colder winds, moving 
from the north-west near the earth's surface, set in to the south 
or south-west of an area of high temperature or very high pressure, 
which give rise to upper currents moving from the south. This 
was tbe condition preceding tha origin of tbe very violent storm 



of March 12, 1888. 8. -The deflection of air-currents by a long, 
tall range of mountains, such as the Rockies. I have several 
times predicted the origin of cyclones under these conditions. One 
of these was on April 19, 1883. 

I have found the following conditions favorable to the increase 
of energy in cyclones : 1. The meeting of cyclones moving from 
nearly opposite directions ; 2. The cloeing-up of a long trough of 
low pressure by tbe pressure increasing at both ends; 8. Cyclones, 
being mainly controlled in their movements by upper air-currents, 
are sometimes carried by these toward areas of denser air near the 
earth's surface, and under these conditions tend to increase in 
energy. Examples of violent storms, developed, as I think, by 
these mechanical methods, will be found on the following dates: 
Oct. 14, 1886; Jan. 9, 1889; and Jan. 9,1886. 

The immense gain that would come from being able to antici- 
pate this class of storms may be inferred from the fact that not 
one of those I have mentioned in this paper was heralded by our 
Weather Service in time to >ae of any use, though the amount of 
damage done was enormous. 

The views I hold are, that differences of pressure result from 
differences of temperature over immense areas, as between equa- 
tor and pole, ocean and continent. This distribution of pressure 
is modified by the effect of the earth's rotation, and is continuous- 
ly varying with the changes in temperature of the air. 

Tbe smaller cyclones an^ anticyclones of our weather-maps are 
partly or chiefly brought about by the mechanical action of 
counter-currents in the manner previously explained, though 
greatly modified by local differences of temperature and density 
within the cyclone: in other words, they are caused by forces 
originating outside their field of origin instead of within it, as 
supposed by Ferrel. 

General rains are chiefly the result, and not the cause, of ascend- 
ing currents of air. Differences of pressure in the upper air have 
a very important bearing on the origin and development of cy- 
clones. Well-defined areas of low pressure, accompanied by pre- 
cipitation and an inward tendency of the upper wind, occasion- 
ally exist in the upper atmosphere without being indicated by the 
barometric pressure at the earth's surface. 

I have held most of these views for several years, as will be 
found by my revie^ of Loomis in tbe American Meteorological 
Journal, and by two articles in Nature on the origin of anticy- 
clonest" and the cause of precipitation {Nature, vol. xxxvi. 1887, 
and vol. xxxviii. July, 1888), and have hoped to make some 
quantitative estimates of the forces and supposed causes; but I 
have not had the time, and fear I have not the ability to do so. 

I trust Professor Ferrel will not dismiss these as vague hypoth- 
eses unworthy of notice, but will tell us (1) whether the method 
suggested by Loomis is insufftcient to generate a cyclonic whirl 
according to mechanical principles ; (2) whether conflicting air- 
currents can be supposed to have sufficient inertia to aid in pro- 
ducing a whirl, as, for instance, when denser air sets rapidly in- 
ward from both ends of a long trough of low pressure ; snd (8) 
whether such cyclones as that of Jan. 20. 1886, which originated 
near the longitude of Denver, where the temperature was lower 
than in any other part of the United States, when the observations 
on Pike's Peak showed no vertical decrease at all between the 
summit and base of the mountain, and whjEn there was no appre- 
ciable precipitation within a thousand miles of the place of origin, 
could be explained by any reasonable assumption of a highor mean 
temperature of the air-column within the field of the cyclone. 

H. Helm Clayton. 

Blue Hill Observatory, Deo. 29. 
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Handbook of Problems in Direct Fire. By James M. Ingalls. 
New York, Wiley. S"*. $4. 

Tms book, wbich is believed to be the first of its kind ever pub- 
lished, shows the close attention now given to what may be called 
the scientific side of modern warfare, or, rather, of preparation 
for war. It is devoted wholly to problems in gunnery involving 
tbe use of ordinary service charges of powder and angles of ele- 
vation for the guns not exceeding 15^, which is the definition of 
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'' direct fiie." Theaathor of the book, Capt. Ingalls of the First 
Regiment United States Artillery, instructor of baUistice at the 
United States Artillery School, has already given to the public two 
works on the same subject, — <* Exterior Ekillistics," and ''Ballistic 
Hachines." This work was prepared while the author was en- 
gaged in teaching ballistics to student officers at the artillery 
school at Fort Monroe, and most of the examples are such as were 
given out from time to time to classes under his instruction, as 
exercises in ballastic formula. It will prove to be of permanent 
value, not only to the particular branch of the service for which 
it was intended, but also for other branches, both regular and 
militia. The most iniportant of the examples may be worked out 
with a very slight knowledge of mathematics, arithmetic and a 
little algrebra being sufficient for many of them. 



AMONG THE PUBUSHERS. 



In Lippincotfa Magazine for January, 1891, we note '*The 
State of Washington,'' an article by Major Moses P. Handy, which 
will surprise the many who know little of this section of the coun- 
try; and ''The Road Movement," an article by Lewis M. Haupt, 
C.E., which contains some suggestions for the much-needed im- 
provement of public roads. 

— Messrs. Houghton, Mifflin, & Ck>. announce a new edition of 
Mr. Lowell's "Fable for Critics " This poem, in which all the 
prominent American authors of the period at which it was writ- 
ten are reviewed with keen appreciation mingled with good-na- 
tured banter, Mr. Lowell composed when he was under thirty 
years of age. " This jeu (f e«pn^," says Mr. Lowell in a prefatory 
note, " was extemporized, I may fairly say , so rapidly was it writ- 
ten, purely for my own amusement, and with no thought of pub- 
lication. I sent daily instalments of it to a friend in New York, 
the late Charles F. Briggs. He urged me to let it be printed, and 
I at last consented to its anonymous publication. The secret was 



kept till after aeveral penons had laid claim to its 
There are twenty-six authors mentioned in the poem, and 
publishers have made the book more interesting by securing \ 
traits of each of these writers, taken about the time the origi 
edition was published. These are reproduced in outline, and 
inserted in the text at the point where each author is mentioii 
A list of the authors alluded to is also given for the first time, 
that the surmises to which the fable has always given rise wfl 
last be set at rest. 

— The first number of The Bacteriological Worlds edited bj 
Paquin, M.D., Columbia, Mo., has appeared. 

— A paper on the *' Echinoderms from the Northern Coasi 
Yucatan and the Harbor of Vera Cruz," by J. E. Ives, assist 
to the curator in charge of the Academy of Natural Sciencei 
Philadelphia, is published in the " Proceedings of the Academ; 
Natural Sciences of Philadeliftiia," Sept. 80, 1890. The Eck 
dermata which form the subject of this paper were collected 
the northern coast of Yucatan and at Vera Cruz, in the spring 
the present year, by ao expedition from the Academy of Nati 
Sciences of Philadelphia to investigate the natural history 
Yucatan and Mexico. The results in this department are in 
esting. One new genus and three new species are describe 
little-known species is figured for the first time, the sjnonyaj 
this species and of some others has been studied with profit! 
results, and the majority of the species collected supply i 
localities which form connecting points between the northern 
southern portions of the great West Indian, or eastern troj 
American littoral fauna. The northern coast of Yucatan 
sesses a sandy beach largely made up of shell fragments. 
water off the coast is very shallow, the ten-fathom line h 
twenty miles from the shore, and the hundred-fathom line a1 
one hundred and fifty miles. Three miles off the shore in the ne 
borhood of Progreso, the bottom is of a sandy character, altho 
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the Nebraska agent of the division. The species involved 
proved to be Camnuia pellueida, which has overrun a strip 
of country a hundred and forty miles in length by from fif- 
teen to thirty in width, commencing at a point about thirty 
miles westward of Soldier, Idaho, and extending east as far 
as East River and Birch Creek. The people in these sections 
are quite willing to do whatever can be done to destroy these 
insects, but they need instruction. The country has been 
largely settled siuce the publication of the early reports of 
the United States Entomological Commission, and the new 
settlers lack experience in dealing with locusts ; for fifteen 
years make great changes in the rapidly growing West. I 
have therefore in preparation a bulletio treating of the several 
species of locusts which are responsible for these frequent 
scares, and which will include, at the same time, a summary 
of the practical portions of the earlier reports of the Entomo- 
logical Commission on Calaptenua sprettia^ long since out of 
print. 

The army -worm proved injurious in several localities dur- 
ing the past year, particularly in Maryland and Indiana. 
The Maryland occurrence is of considerable interest, owing 
to the fact that the preceding year was ooe of unusual pre- 
cipitation; and the outbreak of the insect was due rather to 
the extremely mild winter, which prompted the constant 
growth and development of the hibernating larvae 

The notices in Insect Life and the Entomologists' Monthly 
Magazine of the damage caused by a new bark-louse to the 
gardens of Alexandria, Egypt, have attracted coosiderable 
attention, and Mr. J. W. Douglas has described the oew 
depredator as Crossotosoma (Bgyptiacum. A study of Mr. 
Douglases description and figures has convinced me that this 
insect' is an Icerya. and tlMit its spread is greatly to be feared, 
judging from our experience with J. purchasi. Moreover, 
three additional species of this genus have been brought to 
my notice during the year, — one occurring in Mexico on 
grape-vine; another in Key West, Fla., upon roses and other 
garden plants; and the third in the Island of Montserrat, 
West Indies, upon the cocoa palm, the banana, and a species 
of Chrysophyllum. These interesting and injurious insects 
have been investigated, so far as could be done, by corre- 
spondence; and full descriptions, with figures, will be pub- 
lished in the forthcoming number of Insect Life. 

The sugar-beet industry, after a quarter of a century's 
vicissitude, has begun a substantial and permanent growth, 
especially in Nebraska. It has been found that the crop is 
^speedily attacked by insects: and Mr. Bruner, being advan- 
tageously located for work of this kind, has, during the 
past summer, paid some attiention to the insect enemies of 
this crop, and has already a list of sixty-four species, most 
•of them being leaf-eaters and such as are commonly found 
upon various allied succulent plants, one of the worst being 
the garden web-worm {Eurycreon rantalis). 

The Hop Phorodon. 

One of the most interesting facts of the year has been the 
'<X5Currence of the bop-fly {Phorodon humuli) in the extreme 
North-west, especially in Oregon and Washington, so soon 
•after my note of warning as to the danger of its introduction 
to the hop-fields of that section, and the need of precaution- 
ury measures that might prevent such a calamity. The soil 
and climate of southern Oregon seem particularly adapted 
to the growth of the hop, as it is already the leading crop in 
Lane; Marion, Polk, and other counties. 

There can be no doubt about the species, because Mr. F. 
L. Washburn, the entomologist of the experiment station, 
has given it .some attention; and I have also received speci- 



mens from him and frcnn Mr. A. Todd of Eagene, Oregon, 
as also from Mr. Giles Fannin and Mr. G-. IL biratton of 
Puyallup, Wash. 

Mr. Washburn, from the fact that it has been nottoed tkit 
hope were sometimes not so much affected in the immediate 
vicinity of plum-trees as some distance away, uiad from tbe 
further fact that some of the growers reported that they 
never saw the insect on the plum, intimates that there 
must be a different state of affairs in Oregon, so far as the 
life cycle of the insect is concerned, from thmt which pit* 
vails in the Eastern States and in Europe. Abaolute and 
experimental proof of facts obtained after long and persirt- 
ent investigation should never be lightly questioned. It k 
by no means a common experience that hop-planta in the 
immediate vicinity of plum-trees are not more affected than, 
or as much as, others at a distance ; and this may depend on 
the direction of the wind, or on local circumsianoea, or od 
the variety of plum, whether wild or cultivated. I have 
examined fa vain certain cultivated plum-trees for evidence 
of Phorodon^ whereas I have invariably found it upon otkr 
varieties in the same vicinity. Phorodon humuli, in coa- 
mon with all other aphidids, preferably chooses, when mi- 
grating, certain genial days, and often fills the air, fiying 
great distances. In perfectly calm weather the migranti 
settle almost everywhere; but they are easily affected br 
the least breeze, and are wafted in different directions. Tbe 
invasion of a hop-yard may be from plum-trees miles awij 
to windward. 

Phylloxera. 

Tbe grape Phylloxera has continued to attract the attentioo 
not only of most European governments, but also of those 
of Australia and New Zealand. It continues its spread in 
France, having at last invaded tbe more valuable cham- 
pagne districts. Tbe last report of tli'e Superior Phylloxera 
Commission of that country shows that about 240,000 acres 
have undergone defensive measures, submersion being em- 
ployed in 72,000, bisulphide of carbon in 145,000, and sul- 
pho carbonate of potassium in 23,000. The work is practi- 
cally at an end in such departments as Herault, Gard, and 
Qironde, where the American resistant vines have most 
effectually been used; while the wine-growers of Algeria, 
Spain, Italy, Portugal, Hungary, Austria, and Switserlaod, 
are all battling against it, and are all more or less aided by 
their respective governments. 

The advent of the insect in New Zealand has been the 
cause of much writing and of much legislation there, and 
the government has been quite anxious to get the best and 
latest information on the subject. There is very little that 
is available in the way of published experience in this coun- 
try, as my Missouri reports are now very difficult to obtain. 
I would repeat here in substance what I have recently writ- 
ten to Mr. F. D. Bell, agent general at London for New 
Zealand, because tbe demand for the information is continu- 
ous, and our own people are to a great extent unfamiliar 
with the facts. 

During the more than twenty years' struggle in France 
against the species, innumerable remedies have been pro- 
posed, most of which have proved to be absolutely valueless. 
A few measures have been devised, however, which, under 
proper conditions, give fairly satisfactory results. These 
consist in (1) methods which avoid the necessity of direct 
treatment, comprising the use of American stocks and plant- 
ing in sandy soils; (2) the employment of insecticides (bi- 
sulphide of carbon, sulpho-carbonate of potassium, and the 
kerosene emulsion); and (3) submersion. 
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▼aloable when used against the fluted and other scale-insects. 
The results have been quite encouraging, and the experiments 
have already shown that in the use of these washes we have 
a valuable addition to the underground remedies. Soaps 
were made by the use of bicarbonate of soda, sal soda, and 
caustic soda, each mixed with resin. In the earlier experi- 
ments the earth was removed about the base of the vine to a 
depth of six inches and for a diameter of four feet. Ten 
gallons of the mixture were poured into each hole, and found 
to penetrate from twelve to sixteen inches or from eighteen 
to twenty-two inches from the original surface of the ground. 
Most of the insects, as also the eggs, were destroyed to a 
depth of sixteen inches. In the later experiments the holes 
were made only about two feet in diameter; and nearly if 
not quite the same results were obtained with half the 
amount, or Ave gallons of the mixture. The plan which I 
have previously adopted for the application of insecticides to 
underground insects, of washing the mixture in with pure 
water, was tried with good success. Soon after the first 
application, five ^1 loos of water were added, and five gallons 
more the following day. This would indicate that in the 
spring, when rains are frequent (occurring almost every day) 
in the Sonoma valley, only a small amount of the mixture 
need be applied, and the rains will do the rest, as examina- 
tion has shown that up to a certain point each application 
of water intensifies and extends the action of the original 
insecticide. The best soap waa made with bicarbonate of 
soda ; but the results of that made with caustic soda are so 
little inferior, while the price is so much less, that the 
caustic soda and resin soap mixture is the one which I would 
recommend. The formula which was found preferable is as 
follows: caustic soda (77 per cent), five pounds; resin, forty 
pounds; water to make fifty gallons. 

The soda should be dissolved over a fire in four gallons of 
water, then the resin should be added and dissolved. After 
this, the required water can be added slowly, while boiling, 
to make the fifty gallons of the compound. To this water 
may be added at the rate of nine gallons for one, making 
five hundred gallons of the dilute compound, sufflcieot for 
one hundred large vines, at a cost of only eighty-four cents, 
or less than a cent a vine. 

Considering the effective way in which the ravaged vine- 
yards of France have been and are being redeemed by the 
use of resistant American stocks, and consideriug the efficacy 
of some of the direct remedies discovered, it is passing strange 
that no disposition has ever been made of the premium of 
300,000 francs offered in the early history of the trouble by 
the French Government. It cannot be awarded to any one 
person, but should be distributed among those whose labors 
and discoveries resulted in the several feasible and satisfac- 
tory methods of coping with the insect. 

Introduction of Parasites and Predaceous Species. 

The success which has attended the introduction from 
Australia of Vedalia cardinalia has been phenomenal. In- 
deed, few who have not kept in knowledge of the reports 
and the actual condition of things can appreciate the re- 
markable character of the results, not only because of the 
brief period required therefor, but because of the thorough- 
ness of the work of the little ladybird, and the moral and 
financial benefit too range-growers which has followed in 
its wake. 

The striking success of the experiment has served to fix 
attention not only of entomologists, but of fruit-growers and 
farmers, to thi^mode of dealing with injurious insects; and 
there is no question but that the cases in which the experi- 



ment may be more or less suooenf ully repeated are namerous. 
Let us hope, thentore, that the moral effect will be as great 
as ite practical effect in opening up means and ways in the 
future, as it should serve to remove the disposition to deride 
any expenditure having such results for its object. Msny 
fears have been expressed, lest, after sweeping off tbe iberfu, 
the Vedalia, being so far as we now know confined to that 
species for food, should perish, and that the JceryOj preserved 
in some restricted places undiscovered by its enemy, would 
again multiply and become destructive. I firmly believe 
what I wrote in my last annual report as United States eo- 
tomoloaist: viz.. — 

** Wo may hardly hop«», however, that the last chapter in 
the stor^ is written. On the contrary, it is more than prob- 
able, and in fact we strongly anticipate, that the leerya wiU 
partially recuperate; that the Vedalia will, after its first 
victorious spread, gradually decrease for lack of food; and 
that the remnants of the fluted scale will in the interia 
multiply and spread again. This contest between the plaot- 
feeder and its deadliest enemy will go on with alternate five- 
tuatioos in the supremacy of either, varying from year s 
year according to locality or conditions; but there is no ret 
son to doubt that the Vedalia will continue substantially 
victorious, and that the power for serious harm, snch as tbe 
Icerya has done in the past, has been forever destroyed. 
We have learned, also, that it will always be easy to secure 
new colonizations of the Vedalia where such may prove 
necessary, or even new importations should these become 
desirable.'' 

During the year I have endeavored to return the favois 
received from Australia and New Zealand by sending there 
some of the natural enemies of the codling-moth ; and from 
last accounts, though jeopardized by the action of the cus^ 
tom-house authorities, the experiment promised success so 
far as a species of Raphidia from California is concerned. 
I have also endeavored to introduce some of the parasites 
which attack the Hessian-fiy in Europe, and which do not 
yet occur in this country. These efforts have been made by 
correspondence; for you will be surprised to learn that the 
restrictive clause in the appropriations to the Department of 
Agriculture for entomological work, which limits travelling 
expenses to the United States, is still maintained in the face 
of the Vedalia experience, where, by the expenditure of fif- 
teen hundred dollars, many millions were saved. Tlie 
maintenance of this restricting clause in the last appropciir 
tion bill, under these circumstances, is a travesty on legisla- 
tive wisdom, and all the more remarkable because done by 
the Senate, in opposition to the House and the recommenda- 
tions of both the secretary and assistant secretary of ag^ricul- 
ture. 

While there is much to be done in this direction in futut«, 
I cannot let this occasion pass without giving a note of 
warning. Success will only come in any particular case 
when exact knowledge is first obtained, and tbe most thor- 
ough scientific methods are then adopted; and we cannot 
too severely condemn every thing that savors of buncombe 
and ignorance. During the year, the press of the country 
has prominently heralded the fact that a gentleman from San 
Francisco, especially charged to study certain entomological 
matters in the East, found, while in Washington, the two- 
spotted ladybird {Coccinella hipunctata) feeding on *' the 
spotted Aphis^^ right under the windows of the Division of 
Entomology of the Department of Agriculture, the infer- 
ence intended being that the entomologist and his assistants 
were ignorant of the circumstance. Indeed, a writer in one 
of the California papers of recent date announced this dis- 
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covery under the seosatioual heading *^ Another Good Bug. 
— The Woolly Aphis has found its Sedan.'' How supremely 
ridiculous this sort of thing appears to the well-informed en- 
tomologist I need not tell you, but it may be well for the 
information of the public to say (as I have not alluded to 
the matter elsewhere) that a number of different species of 
ladybirds feed upon the woolly Aphis, and that it is a rule 
with the insects of this family not to be select as to the par- 
ticular aphid they prey upon. Hippodamia convergens 
(the species referred to as the Sedan of the woolly Aphis) 
feeds, over nearly the whole extent of the United States, 
upon this particular Schizaneura, among others; and the 
fact that both the species referred to feed upon various 
Aphides is well known. That one of the species is also 
•common upon the Paci6c coast, and that its being carried 
there from the East is like '* carrying coals to Newcastle,'' 
may not, however, be so generally known. All such efforts 
as this, carried on by persons unfit, from want of any special 
knowledge, for the mission, must invariably do harm, not 
only because of the negative results which follow, but be- 
-cause of the lack of confidence in such work which they will 
•engender in the minds of our legislators. 

I should not think of holding any one responsible for 
newspaper paragraphs; but in this case the party has sub- 
stantially confirmed them in statements over his own name, 
and in interviews which (as announced) he has himself re- 
Tised. 

Method of using Bisulphide of Carbon against Grain Weevils. 

The use of bisulphide of carbon against different insects at- 
tacking stored grain has greatly increased in this country 
jiince I first recommended it some thirteen years ago.^ There 
is. however, considerable diversity in the methods of using 
it; and the recommendations of some of our writers have 
•evidently been made with no sense of the fact that the fumes 
are heavier than air, and descend rather than ascend. Pro- 
fessor A. H. Church, in a recent number of the Kew BuUe- 
tin, records that he found that a pound and a half of the 
bisulphide is enough to each ton of grain. He advises that 
it be applied in the following way: — 

A ball of tow is tied to a stick of such a length that it 
can reach the middle of the vessel containing the grain. 
The tow receives the charge of bisulphide, like a sponge, and 
is then at once plunged into the vessel and left there, the 
mouth of the vessel then being tightly closed. When ne- 
cessary, the stick may be withdrawn and the charge (of one 
•ounce to a hundred pounds) may be renewed. 

The action of carbon bisulphide lasts, in ordinary cases, 
:8ix weeks, after which period a fresh charge is required. 
The bisulphide does no harm to the grain as regards its 
color, smell, or cooking properties; and the germinating 
power of most seeds is not appreciably affected, provided 
that not too much is used, nor its action continued for too 
long a penod. 

The assistant director of agriculture of Burmah is reported 
to have used naphthaline instead of bisulphide in the follow- 
ing way, but I should not expect any thing like as good re- 
sults from the naphthaline as from the bisulphide. 

A hollow bamboo cylinder an inch and a half in diameter, 
with a stick fitted into the cavity, is pushed down to the 
bottom of the bin. The stick is then withdrawn, and a few 
ieaspoonfuls of naphthaline powder is poured into the bam- 
hoo, which is then drawn out, leaving the naphthaline at 
the bottom of the bin. If the bins are very large, this should 



be done once to every ten feet square, and the applicatioki 
should be repeated every fifteen or twenty days. 

Insecticide Machinery. 

A profitable hour might be devoted to the subject of in- 
secticide machinery, but I must content myself with a few 
words. At a trial of such machinery at the Mareil-Marly 
vineyards during the late Paris Exposition, I had an excel- 
lent opportunity of witnessing the latest advances made in 
France in this direction ; and it was extremely gratifying to 
note, that, with whatever biodification of the power em- 
ployed (and many of the machines were very ingenious), all 
other forms of spraying-tip had been abandoned for vine- 
yard purposes in favor of modifications of the Riley or Cy- 
clone nozzle. The superiority for most practical purposes, 
of the portable knapsack pumps of V. Vermorel of ViUe- 
franche (Rhone), France, was suflSciently evident. M. 
Vermorel has identified himself with the regeneration and 
improvement of French grape-culture in many directions, 
and is, withal, an enthusiastic student of insect-life. I spent 
a very profitable day with him last year both at the factory 
and at his home, where he has established a virtual experi- 
ment station in the midst of a fine vineyard on American 
roots, and with every facility for various fields of investiga- 
tion, none of which are deemed more important than the 
work in entomology; for he fully realizes how much there 
is yet to learn of some of the' commonest insects destructive 
to the vine, even in an old country like France. But iu no 
direction has he accomplished as much good as in his work 
with insecticide and fungicide machinery. His sprayer with 
independent pump, his diaphragm pump (L' Eclair), and his 
reservoir with suction and force pump, are all admirably 
adapted for the purpose they were invented for, and may be 
obtained in France at a cost of from five to seven dollars, 
which is tripled before reaching this country, thanks to our 
present tariff system. 

The QaUoway Sprayer.— -The last number of the Journal 
of Mycology, the serial publication of the Division of Vegeta- 
ble Pathology of the Department of Agriculture, gives full 
description, with figures, of a knapsack spraying-apparatus 
for which the special merit claimed is cheapness. 

The combination of a suction and a force pump with knap- 
sack-reservoir has been frequently made in France, as illus- 
trated by the apparatus styled the *' Cyclone" of Vermorel; 
the Japy, Vigeroux, Noug^s, and Perrin sprayers; and the 
sprayer of the society **L' Avenir Viticole." A number of 
pumps manufactured in this country of this style were men- 
tioned or described in the '* Fourth Report of the United 
States Entomological Commission." These, in general, are 
much inferior to the French pumps named, which are, how- 
ever, modelled after those earlier and cruder forms. There are 
a host of other French knapsack spraying-machines, which 
differ from those mentioned by propelling the liquid by means 
either of air-pumps, diaphragm -pumps, or devices in which 
the pump is attached to the reservoir by means of a rubber 
hose. 

In 1888 Mr. Adam Weaber of Vineland, N. J., brought out 
the Eureka sprayer, a very serviceable knapsack pump 
modelled after the French machines. The French sprayers 
will cost, including duty, shipping, etc., from eighteen to 
twenty-five dollars; the Weaber sprayer is sold for twenty-one 
dollars, which is but little more than the cost of manufac- 
ture; Professor Ghilloway's machine is sold for fourteen dol- 
lars, or from a fourth to a third lees than the Weaber or the 
French sprayers. ' 

In the first announcement of this pump in No. 1, Vol. VI., 



30 



SCIENCE. 



[Vol. XVII. No. 414 



of tbe publication cited, and in the later full description, no 
statement is made of the indebtedness of the inventor to these 
older machines, except in the case of the original description 
of the lance and nozzle (op. cit,^ vol. v. No. 2), where credit 
is given. This naturally gives the impression that the appa- 
ratus is novel in many or all of its features. 

When compared with the French machines, the following 
facts become apparent: — 

(1) The reservoir is practically identical with that of the 
Vermorel, Japy, and other French machines, and the open- 
ing for introducing the liquid with strainer and lid presents 
no' new features. 

(2) The pump is an ordinary double-cylinder (or hollow 
piston) force-pump, the hollow piston furnishing an air- 
chamber which causes the liquid to be forced out in a con- 
tinuous stream. 

(3) The lance and nozzle combination consbts of the Riley 
nozzle fitted to a lance, and provided with a degorging appa- 
ratus, which also acts as a stop-cock modelled exactly after 
Rayeueau^s apparatus, and is practically the same as the 
Japy degorger and stop-cock, except that the action is re- 
versed. In the latter (see Inject Life^ vol. i. p. 266, Fig. 61) 
the spring normally closes the discharge orifice; and in the 
former the orifice is normally open, and is closed by the ac- 
tion of a lever in the spring. 

That this modification of the foreign knapsack sprayers 
will prove a serviceable one for vineyard work, and by reason 
of its cheapness and availability come into general use, I 
have little doubt. 

Strawson's Air-Power Distribfiter. 

A new and distinct type of insecticide machine, the inven- 
tion of Mr. G. F. Strawson, Newbury, Berks, England, has 
attracted no little attention, and has received numerous 
awards during the past two years at various agricultural 
shows in England, and has been very favorably noticed and 
recommended by competent judges. It was shown at the 
late Paris Exposition, and was thoroughly tested before a 
select jury, from which it received the highest praise, and 
was awarded a gold medal. I had occasion to study it thor- 
oughly not only at Paris, but at the Hoyal Show at Windsor, 
and am under obligations to the inventor for courtesies and 
facilities afforded. 

It will have, in common with all the heiirier and more 
expensive machines, to contend with the more popular and 
less expensive portable machines. It has many advantages 
in the control of the volume and character of what it dis- 
seminates, and, with some modifications and adaptations for 
nether spraying, it would prove extremely serviceable in 
extensive fields of any crop that needs such spray, and where 
the rows are relatively straight and the plants low. The 
principle also is a good one, and practicable, with modifica- 
tions, for many other uses. 

The machine is called the '^Strawsonizer," and is a pneu- 
matic or air-blast distributer, and may be adapted to a variety 
of uses, such as broadcast sowing of grains, distribution of 
fertilizers or of disinfectants in cities, and of dry or liquid 
insecticides. 

The machine is light, simple in construction, and easily 
operated by one man ; the larger sizes being drawn by one 
horse, and the smaller by hand-power. It is constructed 
largely of wood, and is mounted on two iron wheels. The 
distributing power is obtained by a blast of air produced by 
a revolving fan worked by the travelling-wheels of the ma- 
chine. 

Tbe essential part consists of a suitable receptacle or hop- 



per, either for liquid or dry sabstanoea, froDD which the mi- 
terial is fed automatically and regularly to the hiaat gen- 
erated by the revolving fan, the whole operated hj soitable 
gearing. A receptacle for either dry or liquid material caa 
be employed in connection with suitable nonles or deflectinf 
devices on all the machines; so that, with practically one 
apparatus, all the kind^ of work indicated above can be ac- 
complished. 

For solids a metal spreader is used, while for liquids noi- 
zles of the direct discharge type, but variously arranged to 
suit different requirements, are employed. 

Very uniform and rapid work may be done with this mt- 
chine in broadcast sowing of wheat, oats, and soialler aeedi 
These are distributed with great regularity over a track from 
eighteen to twenty feet wide, giving a rate of front thirty to 
forty acres per day. tt is especially serviceahle as a dis- 
tributer of fertilizers (phosphates, nitrate of soda, lime, etc) 
and all insecticide powders, which latter may freqaeotly be 
applied in connection with the former substances. 

Liquid insecticides are distributed broadcast at a rate of 
from one gallon upwards per acre, and, by tbe action of tbe 
powerful blast of air, are broken up into a fine miat, wbieb 
spreads uniformly to a width of twenty feet. Nossles for 
upright or lateral spraying would adapt the machine iv 
work in hop fields or orchards. 

A patent for the apparatus has recently been taken oat in 
this country; but its n^inufacture here has not, so far, bees 
inaugurated. 

The one-horse- power machine for broadcasting^ grains, fer 
tilizers, and either solid or liquid insecticides, with suitable 
receptacles and nozzles, is retailed in England for £S0 sier 
ling, or $150. If fitted with special nozzles for vertical work, 
£2 extra are charged. Hand-power machines are sold for 
£12 and £14. These prices would be. even 'greater in this 
country, and would doubtless interfere with its adoptioa 
were it not that it combines the other advantages ii 

(To be oontinaed.) 



TOE CORK-INDUSTRY IN SPAIN. 

The cork-tree is found in Spain in great abundance in At 
provinces of Gerona, Clotures, and Andalusia, especially in i)a 
provinces of Huelvas, Seville, and Cadiz, and, although in lea 
quantity, io the provinces of Ciudad Real, Malaga, Cordoba, Tb- 
ledo, and some others. The United States consul at Baicdons 
says, that, according to a calculation made by the administratioD 
of forests the extent of cork-forests in Spain is about 255,000 hec- 
tares (a hectare is equivalent to 2 47 acres), distributed as follows: 
80,000 in the province of Gerona, 45,000 in Huelvas, 82,500 in 
C&rceres, 28,000 in SeviUe, 20,000 in Cadiz, 11,500 in Ciudad Real, 
and 9,500 in Cordoba. In the localities exposed to the north tbe 
cork is better than in those exposed to the south, and it is seldom 
found in calcareous soil, preferring always that of the felspar, this 
being found principally in the province of Gerona. It grows and 
develops in ground of very little depth, and sometimes in veiy 
stony ground. Tbe leaves of the cork-tree are oval oblong or 
elongated oval, frequently toothed, and tbe teeth jagged; lengUi^ 
from three to Ave centimetres, and width from one and a half to 
two. The roots are strong, and spread considerably, and are fre- 
quently to be seen on the surface of the ground. It sometimes 
happens that the portion of root exposed to the air produces oork,, 
while that which is buried produces scarcely any. The most 
common practice is to cultivate the plant by sowing, which Is fre- 
quently done, especially in ground somewhat manured, making 
alternate furrows with vines. Up to their twentieth or twenty- 
fifth year the ground is cultivated as if it were a vineyard, rooting 
up at that age the vines on account of producing less fruit, and 
also on account of the cork-trees being fairly ^rown up, and no* 
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longer reqoiring tlie shelter of the vines. The barking of the 
cork may be effected when the olant has acquired sufficient strength 
to resist the operation, and the time chosen for this (operation 
is in the saomier. The cork of the first barking is called coreho 
bomiOt bamixOf or virgin, and is not fit for making corks. The 
cork taken after the first barking is called pdaa, or secondary 
cork. The method employed in Spain for this operation consists 
in the total barking of the tmnk, and not partial barking, or bark- 
ing one part of the year, and the remainder three, four, or five 
years later. 

In proportion as the cork is taken from the tree, it is removed, 
and piled up in heaps. Sometimes the cork is cooked in the 
woods, but at other times this operation is effected in the caldrons 
that exist in the cork-factory. The slabs remain in boiling water 
during the space of one liour, this operation causing an increase 
of thickness (generally of one-fourth to one fifth), elasticity of the 
cork, and dissolution of tannin and other substances. The cal- 
drons in which the cork is boiled are of copper, and are either 
cylindrical or rectangular. The kxuling of the cork can also be 
^ected by steam, for which purpose it is introduced into a 
wooden box lii|^ on the inside with copper or zinc, wtiich is filled 
with water and steam injected therein. The steakning of oork 
aometimes hardens it and makes it brittle. The loes of weight 
produced by boiling the cork varies between twelve and forty per 
cent. /a 

In mailing oorks it is necessary to take away the hard crust, 
or raspa, for which purpose a tool is used with a short han- 
dle and curved blade, called doktdera^ nupador, or raspeto. A 
workman can scrape from two to three square metres of cork 
daily, and the lose in weight of the cork by scraping is from 
twenty to thirty per cent. Scraping-machines are abo used, two 
systems being employed, — the Besson and Tousseau. The former, 
propelled by steam, conttlBts principally of horizontal spindles 
supplied with comb-like teeth, and turning with great velocity, at 
the rate of nine hundred revolutions a minute. The Tousseau 
scraper attacks the cork by means of a vertical iron shaft carrying 
several knives, whose edges are also vertical, and by the rotary 
movement of the shaft, giving fourteen hundred turns a minute, 
work like a brush. This machine is simpler than the Besson, and 
the slabs suffer less damage when worked by inexperienced work- 
men. Before cutting the slabs into strips, they are cooked for 
about half an hour, so as to facilitate the cutting, and piled up 
soon after in a damp place, so as to preserve the softness until 
ready to operate upon. The slabs are divided into three strips 
(re&anadas), the width of which is equal to the length of the 
corkp, and in such a way, that, if the cork be placed in the posi- 
tion occupied by the slab on the tree, they would have their 
fibre!) running alike. The workmen obtain or cut the strips by 
means of a knife with flat surface and curved edge, called ctic^tUa 
de rebanar. The strips are then made into squares by means of 
the euchitta. They then have the edges cut, and, thus prepared, 
they are ready to be made into corks. This and the preceding 
operation are the most difficult of the cork-industry, requiring 
great intelligence if the slabs and btrips are to be cut to the best 
advantage. 

In the manufacture of the corks, the squares made into 
octagons first pass into the hands of the workman, who is fur- 
nished with a knife composed of two pieces,— one of them similar 
to an ordinary knife, and the other a blade the edge of which fits 
into the first. Consul Schench says that only r»y seeing is it pos- 
sible to form an idea of the rapidity with which these men take 
hold of a square, and from it make a cork. They hold the knife 
by a small iron catch to the taMe in front of them, and, giving to 
the square a circular movement, the result is that the cork is 
made in a few seconds. The squares are usually boiled for about 
a quarter of an hour. They are then deposited in a cool place. 
and four or five days after they are sorted, and kept damp until 
required. The amount which the workmen receive for cutting 
1.000 corks varies from .75 to i pesetas, according to the kind of 
workmen (the peseta is equivalent to about 9i pence). 

Machines are also employed to make corks; and all consist, 
at the base, of a knife, the blade of which is placed horizontally, 
joined generally to a piece of wood, and to which a backward 



and forward movement is given similar to that of a caipenter's 
plane. In moving, the knife turns the square cork, which, be- 
ing attacked by the knife, takes off a strip of oork more or less 
thick, according to the distance from the axle of the cork to the 
edge of the knife. If these are parallel, the result is that the 
cork is cylindrical; and if not, it becomes conical. The cork- 
maker or workman has a large basket, or several of them, in 
which he places the corks aooording to size or quality ; but this 
first classification is not sufficient, and the corks are placed upon 
a table, the back part of which is furnished with boxes the front 
part of which are open to the operator. To classify the corks ac- 
cording to size, they also employ wooden boxes, the bottoms of 
which can be taken out or put in, having a kind of grating of 
wood somewhat resembling Venetian blinds. The boxes are sus- 
pended by ropes to the ceiling, and the workman gives it a saving 
backwards and forwards, by which the smaller corks drop out at 
the bottom. With this apparatus worked by one man, rOO,000 
corks are classified for their size in one day. The corks are 
washed in a solution of oxalic acid or bioxalate of potash. As 
soon as washed they are placed out to dry gradually in the shade, 
in order to enable them to retain the silky gloss which the cork 
has when it is damp. For packing, 80,000 corks constitute what 
is called a bale. For South America and Oceania, bales consisting 
of 5,000 to 10,000 corks are made, and for England the sacks or 
bales are made to contain 100 gross, or 14,400 corks for those of 
the larger size, and 150 gross for those of smaller dimensions. Ihe 
greatest number of corks are manufactured in the province of 
Gerona; and the most important towns engaged in the industry 
are San Filieu de Guixols, Palafrugell, and Cassa de la Selva. 
The number of workmen engagtKf^in the cork-industry in Spain 
is said to be not less than 12.000. 



NOTES AND NEWS. 



AoooRDiNO to M. Edouard Marbeau, in the Revue Franfaise de 
TEtranger et des Coionies, quoting from Professor L6on Le Forty 
the following is the rate of increase of population in several 
European countries : for every 1,000 inhabitants there are bom in 
Hungary 42 children; in Germany, 80; in England, 85; Id 
France, 25. In 1778 the number in France was 88.4. At the 
present rate of increase, the population would be doubled in 
Saxony in 45 years; in England, in 52 years; in Prussia, in 54 
years; in France, in 108 years. 

— The Belgian consul-general at Singapore, in a report quoted 
in the English Board of Trade Journal, says that rubies and 
sapphires abound in the Siamese provinces of Chantaboun and 
Battambang. Several mines have been worked since a remote 
period by the natives, but for a long time they produced for the 
most part only stones of little value. It was in 1874 that the first 
mine of sapphires of good quality was discovered by a native 
huntsman in the environs of Chantaboun. The place was very 
difficult of a6ces8, so that the news of the discovery spread 
slowly. Rangoon being still at that time the nearest market to 
Slam for the sale of precious stones, the Burmans were the first to 
know of the existence of the new mine by the stones which were 
offered for sale at Rangoon. Some went there, and the laig^ suma 
which they brought on their return from tfie sale of their produce 
brought about a movement of very active emigration for the same 
destination during the years 1878 and 1870. The new-comera 
discovered several mines as rich as the first. But there, as at 
Bantaphan, fevers made such sad ravages in the ranks of the 
workers, that iu 1880 the number of arrivals decreased in con- 
siderable proportions ; and at the present time the population of 
these mines, which once reached the figure of 10,000, consists of a 
few Pegu Toung-Thons, who can ward off better than other races 
the ills resulting from the terrible climate of the country. Rubies, 
onyx, and jades are also found in considerable quantities in th# 
province of Chantaboun, but tbeir quality leaves much to be de* 
sired. Battambani; is as rich in precious stones as Cbantaboony. 
and it is stated that recently diamonds have been found near the 
frontier of Cambodia; but the, mines of this province are nimosft 
abandoned because of the insalubrity of the climate, an J f.u ^a:: tt 
of protection for foreign workers 
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THE AMERICAN HISTORICAL ASSOCIATION. 

The American Historical Associatiou held its seventh an- 
nual meeting in Washin^on City, Dec. 29-31. Distinguished 
historians from all sections of the country were present. 
Among those in attendance, besides those presenting papers, 
were Professor Q. Stanley Hall, president Clark University ; 
Ijdward Eggleston, historian and novelist; Mrs. Martha 
Lamb, editor of the Magazine of American History; Judge 
Charles A. Peabody of New York; Senator George F. Hoar; 
Professors Monroe Smith and W. A. Dunning of Columbia 
College; Hon. George B. Loring; Paul L. Ford of Brook- 
lyn; Professor H. B. Adams, Johns Hopkins University, 
and secretary of the associatiou : Dr. Robert H Landon of 
New York; Professor J. F. Jameson of Brown University; 
William B. Weeden of Providence, R.I. ; Professor Barnes 
of Indiana University; Professor George E. Howard of the 
University of Nebraska; John A. King, president of the 
New York Historical Society; Jeffry R. Brackett, Ph.D., 
of Baltimore; G. Brown Goode, assistant secretary Smith- 
sonian Institution; Professor D. R. Dewey, Institute of 
Technology, Boston ; Professor John M Vincent, Johns Hop- 
kins University; and President W. W. Welling, Columbian 
University. 



The inaugaral addrett of Hon. John Jay, president of tke 
association, was read by Hon. William Wirt Henry, Mr. 
Jay being unable to attend owing to an acndeni anstaind 
some time since. Mr. Jay, in his paper, ooD|pr«talated Oe 
association upon its proaperoos condition, and spoke of tiie 
recognition by Congress of its national importance by its is- 
corporation, and, in connection with the Smithsoaian Insti- 
tution, the generous privileges accorded to the associatioo is 
regard to its collections, exchanges, and distributiona of ci^ 
culars. 

The two other papers of the first session were in the fisld 
of Canadian history,— the one by Dr. J. G. Bourinot, ehA 
of the Canadian House of Commons, on '' Canada and tlie 
United States from Historical Points of View; *" the other bj 
Benjamin Band, Ph.D., on '' The New England Settlemeoti 
in Acadia.*' The papers of the second session Ifty in tlie 
general field of European history, and were aa follows: 
''The Fate of Dietrich Flade," by Professor Q. L. Burr, 
Cornell University ; *' The Theory of the V^Ua^ Oomma- 
nity," by Dr. C. M. Andrews, Bryn Mawr; ** A Plea for 
Reform in the Study of^nglish Municipal History,** bj^r. 
Charles Gross; " Mirabeau's Speech of Biay 20, 1790," bjT. 
M. Fling; *'The Formation of the French Constitution,'' b^ 
Professor Adolphe Cohn, Harvard University; ** Karl Fol- 
len and the Liberal Student Movement in Germany, from 
1815 CO 1819," by Professor Euno Francke, Harvard ^nive^ 
sity; and '* Bismarck as the Typical German," by Williani 
G. Taylor. 

American constitutional history was the topic €X>n8idered 
at the third session. The following papers were presented: 
** How the Written Ballot came into the United States, "^ bj 
Douglas Campbell; *'A Virginia Bill of Attainder: the 
Case of Josiah Philips," by Professor William P. Trent 
University of the South; '* Amendments to the Coaatitntion 
of the United States," by H. V. Ames, Harvard; ''Presi- 
dential Protests," by E. C. Mason, Harvard; *' Beaponsibk 
Government in Canada," by Dr. J. G. Bourinot; '* Bills of 
Rights in State Constitutions," by Gen. R. D. Mnss^, 
Washington, D.C. 

The fourth session was devoted to American economic 
history. Five papers were presented, as follows: "The 
Historical Development of the Budget in the United States,*" 
by Dr. E. D. Adams; '*The Tazoo Land Companies," by 
Dr. Charles H. Haskins, University of Wisconsin ; *' State 
Activities and Politics," by W. F. Willoughby, United 
States Department of Labor; '* Slavery in New York," by 
E. V. Morgan; ** Slavery in the District of Columbia," by 
Mary Tremain, paper read by Professor G. E. Howard. 

The papers presented at the fifth session were *' Raleigii^s 
Settlements on Roanoke Island,'' by Stephen B. Weeks, 
Ph.D.; ** Political Ideas of the Puritans," by Professor H. 
L Osgood, Columbia College; '* Co-operation among the State 
Historical Associations," by Gen. C. W. Darling, Utica« N. Y. ; 
** The Organization of Historical Material," by W. H. Mace; 
**Is History a Science ?" by Professor R. H. Dabuey, Uni- 
versity of Virginia; and ** Importance of Geography to the 
Reader and Student of History," by President D. C. Gilman, 
Johns Hopkins University. 

The papers read at the sixth and closing session were, 
**The Teaching of History," by Professor Edward Cban- 
ning. Harvard University; *^The Philosophical Aspects 
of History," by Dr. W. T. Harris, United States commis- 
sioner of education; "Webster's 7th of March Speech,*' by 
James Schouler; *'The Border Land between the ArchaeolO' 
gist and the Historian," by Professor O. T. Mason, United 
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the university the so-called University Hall, which is intended to 
give students who have successfully gone through the college 
course an opportunity for more advanced work or for original re- 
search. Connected with the university is a library, an observa- 
tory, a botanical garden, a marine zoological station, and several 
hospitals. Some of the university buildings are built of brick, 
and heated by steam. The students live in frame dormitories, 
which are lighted by electric lights There are a few other insti- 
tutions which, iu their highest classes, approach or equal the 
standard of the Imperial University ; as, for example, the German 
Law School at Tokio, and the Doehisha, a school at Kioto, sup- 
poited by American missionaries. Recently an attempt lias been 
made at conducting a private university with a limited, number 
of courses. 

The professors in the university are either Japanese who have 
t)een trained abroad, or foreigners (German. English, American, 
French, and Chinese). The Japanese professors employ the Japan- 
ese language; the foreigners, generally their own language, with 
the exception of some of the German professors, who teach in 
Englitih. In the medical college the language used, in addition 
.to Japanese, is German ; in the engineering, science, and literature 
colleges, English, with the exception of the special German litera- 
ture course, in which German is spoken. In the law college there 
are three divisions, —the English division for English law« the 
French division for French law, and the G^man division for Ger- 
man law. In the same manner the higher middle school in Tokio 
is divided into special language departments. There is a (German 
division subdivided into tlie Gterman law division and the German 
medical division for those scholars who, when entering the uni- 
versity, intend to study medidine or German law; there is an 
English division with a great many subdivisions for the future 
students of the science, literatme, or engineering colleges, and for 
the students of English law and political economy; and there is a 
French division for the future students of French law. It is evi- 
dent that the language in which these scholars are particularly 
trained somewhat affects their spirit, and gives them a special 
propensity in favor of some foreign nation. Thus we see the 
young men who in the near future will constitute the intellectual 
leaders of Japan brought up in three different camps. 

The higher middle school, which in the Japanese school system 
immediately precedes the university, and is indeed its fitting- 
school, is, according to the original conception, the continuation 
of the ordinary middle school. For practical reasons it has estab- 
lished preparatory classes of its own, also with several divisions, 
according to languages. Before entering these preparatory classes, 
the pupils generally lose much time in passing successively 
through a number of private schools. There are a great many 
of these private schools in Tokio, most of them without merit. 
In some of the worst the system of so-called **free students" 
prevails; that is to say, any student who pays an extra fee 
is at all times freed from the obligation of attending any of the 
courses chosen. Some of the best private schools in Tokio are 
conducted by teachers of the Tokio higher middle school. This 
school, as we have seen, is the preparatory school for the special 
university courses; so much so, that almost from the very begin- 
ning it subdivides into special departments. 

This premature drill for some special branch is the outcome of 
the peculiar circumstances of Japan, which, in order to render 
possible and to fill the university, necessitated a too hasty mechani- 
cal training for the special university courses. It frequently in- 
volves the danger of preventing the pupils from acquiring a 
sufficient amount of thorough general knowledge and the all- 
round culture, which ought to precede the study of any special 
branch of knowledge. Indeed, a truly scientific standard can 
never be attained unless the spirit is btrictly adhered tn, which 
would found special attainments only on the basis of broad general 
knowledge. Moreover, the acquisition of broad general knowledge 
is patticularly necessary for Japan in the present phase of her 
political development. Before the end of this year the first Japan- 
ese national parliament will have met. Will it be possible for the 
government to secure a sufficient number of men with wide 
knowledge and broad views to comprehend its enlightened and 
far-reaching projects of reform ? A great deal of elementary 



work which, but for the hours taken by the special sahjeots, 
have been accomplished in the higher middle schod, hsf 
mixed up with more advanced studies. In the Japanese oni 
it is particularly the lack of acquaintance with a snffioieDt i 
of the modem European languages which greatly interfen 
satisfactory progress in true university work. The Japanese 
middle school system, with its premature special courses, 
no time for entering into what is at the present time moste 
for Japan; viz., the very spirit of Western civilisaiioD. 

The difficulties which Japan, in introducing the Westen 
ing into her middle schools, had to tneet and to surmooi 
enormous. Not only the subject-matter, but also the met! 
instruction, were entirely new. The greatest difficulty wai 
tain teachers for the new learning. The need being so gra 
who had often nothing but a glimpse of some single partol 
em learning had to be employed as teachers. The fact tt 
new era demanded changes so numerous and so complet 
the demand for Western learning sprang up so rapidly, so 
pectedly, and so generally, had several drawbacks. The i 
desire for an adoption of the Western civilization invo 
break with tradition. Tradition, being an important tm 
education and social life, has always to be handled with par 
delicacy and respect. The belief in a great many ideas whi 
before been considered sacred and venerable began to be i 
Whereas, under the old rSgime^ teachers embraced more 
the whole range of Sinioo-Japanese knowledge, the teadief 
new era, as it has been impossible for them to acquire io ti 
space of time a thorough knowledge of Western learning 
ally know oply the one subject which they have to teadi 
than their pupils; while in the other snbjects of Western I 
the pupils are generally far ahead of them. Petitions of i 
body of pupils peremptorily asking the removal of such ai 
a teacher from their school, and strikes of pupils organiaec 
force their will, are not unusual. Thus we see a great nui 
the young generation of the better classes in Japan groi 
without true notions of authority and of snbmissioo. 
indeed, is a most deplorable state of affairs, both from i 
and a political point of view. 

However deficient the knowledge of the present genen 
Japanese pupils in Western learning, there is, as has been 
out above, a decided and steady progress to be noticed. 

In a re-organized plan for the curriculum of a Japanese 
school which I was asked to prepare, I have tried to initi 
Japanese, as far as this can be done by school instrncUoo,! 
true spirit of Western thought. A translation of a pasea| 
this plan may be here given : — 

"The course of instruction is intended to bring about ti 
gamation of Japanese-Chinese culture with the ideas of 1 
civilization, and proposes to bridge the mental abyas wb: 
exists between Japanese and Europeans in their mode of 
and thinking. 1'he aim is to solve the problem of lead 
pupils into the European range of thought, into the moral 
pies on which their law is based, and Into the ethical view 
entertained by them ; in short, into the spirit of Western • 
tion. 

** The Western or European civilization is mainly a R< 
Germanic civilization, which may be divided into three 
(a) the French branch of culture, (b) the Qermao branch 
lure, (c) the English branch of culture. 

<< The best introduction into the trae spirit of these thn 
of culture is by means of learning the respective languagi 
Each one of these three groups forming the Bonunoe-G< 
civilization comprises four elements : (a) the oharacteristic- 
element, (ji) the Jewish-Oriental element, (7) the old 
(Greek- Roman) element, (S) the Christian element. 

** The principal object of the course of instrnctioD is to 
pupil into the spirit of the first three of the above-nao 
elements of French, German, and English cuUiire» by the 
ing means: — 

'< Partly by instruction in history, partly through the 1 
matter laid before the pupil in the study of the fofeign Ian 
and partly through lessons in universal hteratnre, in lb 
duction to the history of art, and in drawing. 
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**To the fourth element, Christianity, attention is given not 

\ '40in\y bj way of historical instruction, hut especially in the course 

^>f ethics, in such a measure that the pupil obtains an insight into 

, ^be historic importance and the civilizing effects of Christianity, 

^•o the influence of which all the civilized Western nations owe 

Aheir mental superiority ocer the other people of the globe." 

To raise the standard of the university, I aimed at an climina* 

Mkm of the elementary studies which until now impeded true uni- 

-versity work. These elementary studies were placed on the cur- 

srlonlum of the middle school, which was at the same time relieved 

^Crom premature specialization. The former threefold division 

(SUiglish, German, FVench) was made to yield to one uniform 

for every student. The endless variety of preparatory 

(hools was reduced to two; viz., the elementary school and the 

lyceum. The latter provides for an organically constructed 

coarse of studies extending over ten years. The student will now 

^ come to the university not only better prepared than formerly, 

' and with a suflScient knowledge of three European languages, but 

-mUo at a considerably earlier age. 

. Thus we see education in a steady progress in Japan. The 
' many deficiencies and drawbacks which the hasty introduction of 
^ Western learning has brought about are the natural outgrowth of 
' the circumstances. However deficient, the system of Western 
^^ leaning employed until now has done good- work, but it has out- 
^ grown itself w4th the advanced state of W^tem letfming which 
"^ the Japanese have now acquired. The fact that not only is the 
' * government aware both of the importance of education and of the 
^ deficiencies of the present system, but that so illustrious a body as 
' tbe Gakushu Kwai in, that imitation of the Academic Fran^^ise 
' in Tokio, has g^ven its attention to the educational question, justi- 
fies the hope that the steady progress made* hitherto will be con- 
^ tinued in the future. 



(about latitude 47^ north, longitude 41^ west), a mountainous sea 
came tumbling on board over the bows, rushing down the deck 
with tremendous force. It stove a hole in one of the bow plates 
above the main deck (breaking four angle-irons inside the plates), 
badly damaged three life-boats, carried away six ventilators, and 
stove in the engine-room skylight. One of the iron turrets, 
which protects No. 4 hatch, was torn from its fastenings and 
somewhat damaged. 
The British steamship << Marykind " was in latitude 89^ north^ 
** longitude 65^ west, at noon, Greenwich mean time. Nov. 80. The 
wind increased from south-east dnrins: the day and night, and on 
the morning of Dec. 1 it was blowing with hurricane force. At 
7 A.M. ai^ enormous sea was shipped that ran as high as the fore- 
yard, carrying away the bridge, chart house, steering-gear, and 
all boats but one. Capt. Luckhurst was killed, together with the 
boatswain and cook; Chief OflBcer Lloyd was serionsly injured; 
son^e 850 head of cattle were killed ; and all nautical instruments^ 
compasses, etc., were swept away. The only chart left after thi» 
terrible disaster was a copy of the ** Pilot Chart,^ which was- 
utilized in navigating the ship back to Delaware Breakwater. 



DANGER FROM HEAVY SEAS. 

The following reports received by the United States Hydro- 
graphic Office illustrate the danger to vessels from the terrific 
seas that may be encountered during the 'winter 'storms in the* 
North Atlantic. It may 'well be remembered that by heaving-to 
) in time and riding out the worst of the storm, using oil to pre- 
vent seas from breaking on board, very serious damage may be 
t: pie vented. 

■ Second Officer Paterson of the British steamship ** Vancouver " 
1 (Oapt. WiUiams) furnishes the following additional details relative 
p to the disaster that happened to that vessel on Nov. 7, eastward 
of the Strait of Belle Isle : ** Toward midnight of the 6th the wind 
> hauled west-north-west, bringing a tremendous sea along with it, 
^ which, with the head sea still running, caused a very treacherous 
cross-sea. We kept shipping heavy bodies of water, but without 
damage, the ship rising to the sea very nicely until 6 a.m., when 
two tremendous seas seemed to meet close aboard, and, the ship 
not rising to them in time, passed right over her, causing fearful 
havoc. The starboard breakwater on the forecastle-head, of h^vy 
pitch pine, was torn out of the ('eck. The iron rails on the fore- 
castle-head went also, and the li^ht-tower was badly damaged. 
A large square iron companion on the main deck was bulged in, 
and an iron bulkhead crushed. The two iron doors of the alley- 
way were torn down, and the mass of water rushed through the 
alley and burst in the saloon-door, flooding the cabin. But the 
worst damai^e was caused on top of the saloon deck : the chart- 
house, wheel-house, and bridge were swept clear over the side, 
leaving only a portion of the weather side of the bridge, with the 
third officer, who was saved. The captain, who was in his room, 
and the quartermaster at the wheel, were both carried away with 
the wreckage. Another quartermaster was in the wheel house, 
and h^ was found lying across the brass pedestal of the steering- 
gear, very badly cut up. The lookout on the lee side of the bridge 
was jammed among the wreckage, and badly hurt; and two 
stewards, who were in the alley- way, were injured. The whole 
affair was over in a minate, so quickly that the captain and quarter- 
master had DO time, probably, to realize what had happened.'' 

Oapt. Leask of the British steamship ** Venetian" sailed from 
Liverpool on his westward trip Nov. d4. On Nov. 80, at 7.80 x,u. 



LETTERS TO THE EDITOR. 



*0* CarrespondenU are requested to be as brUf ae pouible. The writer* t name 
UinaU etuea required ai proof of good faith. 

The editor tetU be glad to publish ai»y queries consoneuU with the character 
of the Journal, 

On requests twenif copies of the number containing his communication triJf 
be furnished free to any correspondent. 

Copper Implements. 

Whilb most of the implements made of native copper by the 
aborigines have probably found their way to the melting-pot, 
when discovered in recent years, a moderate number have escaped. 
Oould full notes be secured of those found in tbe State of New 
York, it would possibly sppear that they form a large proportion 
of all those known. Besides those of which I have merely heard,. 
I have figured about thirty*0ve articles, two-thirds pt them from 
this vicinity. Since I drew some of these for Dr. Abbott's '* Primi- 
tive Industries," I have met with several well worthy of no- 
tice. 

The largest of theee is a long chisel, found near Oxford, Che<> 
nango Ck)unty, N.T., in 1856. Like most others, it is flattened 
on one side and ridged on the other, and of nearly uniform width 
throughout. It measures 14| inches in length by If in breadth, 
and weighs 5^ pounds. This is the exact counterpart of a smaller 
one found here some years since. The latter is Hi inches long 
by H broad, and is 2 pounds 14 ounces in weight. Both are very 
fine examples. 

I hav'e seen several copper chisels with expanded edges, a num- 
ber of spear- heads, knives, gouges, tubep, and nondescript articles. 
In no case here have I met with an implement perforated for 
attachment to a handle, and very few with a socket. A figure of 
One with both these has been sent me, tbe implement having been 
found at Cold Spring, on the Hudson River, and closely resembling 
some from the West. The most remarkable one with a socket, of 
which I know, recently came to light here. It is a massive imple- 
ment, and the raised and angularly inclined edges seem intended 
to receive a handle, resembling some of the figures in Foster's 
" Prehistoric Races," but more No. 4 of Fig. 87 in Squier's 
*' Ancient Monuments." That was one of a number from Brock- 
ville, on the St. Lawrence River. The raised edges are at the 
broad end, extending about one-third of the length on either side. 
Between the;$e the general surface, is depressed, rising by an 
abrupt shoulder 8^ inches from the broad end. This shoulder is a 
little over a quarter of an inch high, but is sufficient to prevent 
the handle from slipping through the socket towards the narrower 
end. I am inclined to think the handle was sometimes removed, 
and the broad end used as a gouge, the ends being about equally 
sharp before they were hammered by some later hand. It is 10^ 
inches long, 2f broad at the wide end, and 1| at the narrower, 
weighing 8 pounds 2 ounces. 

There is a class of recent copper articles founl in New York 
which may have interest for some. Under this, for convenience,. 
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I place tboee of bronze and brass, which have no distinction in 
form or age, but vary in eomposition. Bronze rings are among 
these, made by the French, and usually adorned with letters or 
symbols. OcmI and angular medals are also found of a similar 
character, but of a higher type. Bracelets of copper wire, ear- 
rings of the same, pendants of rolled copper, and other things, be- 
long to the same period. Until the close of the seventeenth cen- 
tury this material was commonly used in Indian trade and 
adornment. E^ly in the eighteenth silver ornaments came in, 
and have not yet quite passed away. Wherever found, it is safe 
to place silver articles in the latter period. 

Among the recent copper articles found in the Iroquois district 
of New York, the flat and triangular arrow-heads of sh^t copper 
may be noticed. They were probably made in the Indian towns, 
as shreds of this copper may still be found on New York Iroquois 
sites of the seventeenth century. The base is usually straight and 
narrow, and the two straight sides longer in proportion ; but the 
arrow is not large, and may have a perforation or not. I mention 
these thus particularly, because they are precisely like those found 
with the Fall River remains, often termed **The Skeleton in 
Armor,'* and supposed by a few persons to be characteristic of 
the Northmen. The mode of attachment was the same in both 
^ases. 

Two recent writers have referred to this skeleton, with opposite 
views Professor R. B. Anderson, in '* America not discovered 
by Columbus," said this was found in 1881 (an error in date), and 
seems sure that the grave was that of a viking. He states that 
the metal and style corresponded with ^'old Northern armors'* of 
the tenth century. On the other hand, Mr. J. W. Foster, in the 
appendix to his '* Prohistoric'ttaces." says that the skeleton ** rep- 
resents simply all that was mortal of a Narragansett Indian, rigged 
out in European trappings." 

The valuable " Bibliography of the Pre-Columbian Discoveries 
of America," by Mr. P. B. Watson, appended to Professor Ander- 



son's little volume, does not include one of tbe best u 
accessible references. In his " Life of Brant,** CcL SUme ; 
gives the Northmen credit for their discoverieB, on p. 41 
second volume, but adds a lo^gnote on tlie sobjeet (pp; 
in the appendix. In this he not only gives a sammti; 
voyages of the Northmen, but a full aoooont of the gni 
town of Fall River, liass. , opened in 1887. The body y 
sitting posture, the head being a fool below the surfaoi 
ground. The grave was lined with coarse bark, the bod 
oped in a coarse cloth made of finer bark. Ob the biets 
oval ** plate of brass, thirteen inches long, six broad at ti 
end, and five at the lower." Below this» and reaching ar 
body, was a belt of tnrass tubes, set upright and side 
These thin brass tubes, 4i inches long, and less than a q 
an inch in diameter, were fastened together by sinew! 
arrows were in a bark quiver, parts of the shafts still ad 
some of the heads. '*The arrows are of brass, thin, 
triangular in shape, with a round hole cut through near 
The shaft was fastened to the head by inserting the lat 
opening at the end of the wood, and then tying it witl 
through the round hole.— a mode of constructing thf 
never practised by the Indians." 

Part of the flesh had been preserved by contact with t 
and a flgure of the skeleton, with the armor and an 
given. No surer test can be applied than to place some ( 
or Cayuga arrows beside the latter; for like Iroquois a 
still found, both free and attached to the shafts. 

The breast-plate may simply have been the early and p 
gorget, small specimens of which may still be found in < 
County, N.Y., but ^hich was there replaced a IHtle la 
large and highly ornamented silver brooches, some of vi 
ered the entire breast. 

I have seen a comparatively early Indian belt fron 
County ^^hich had parallel rows of very short brass tube 
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« same kind u thoee from the Fall River grave. Jd Ibis 
Beveral Mriea of perpend icular alita weie made in a leather 
and tronnd the Mpvated piriB the biua wasr>>llfd. forming 
t tubes about a qnarter of an inch long. Three remaining 
Uri rows of tbeienere made, about the length of a tube apart. 
D some BJtne I have seen longer brass tabee, probably used at 
\b ur pendanta, though a number might eaiily have been 
Dged in a bdt. The potition of the body and the articles 
d at Fall River would plaoe the burial there in the seventeenth 
iry, though Longfellow's ballad bos aided a different belief, 
inite original with the poet. 

>bawk sites afford man; curious aiticles, among which are 
plates of ct^per, one edge delicately seriated for a flne saw, 
e sre recent, and were used in making combs and other bone 
horn articles. I have not ceen these elsewhere. 

W. H. BEA.DCHAMP. 
rliuTUl^ N.Y., I>ec. SO. 
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rence of tlie mineral in Canada, to tbe few on record for North 
America of this interesting mineral. Afurtheor notioe will ehoitly 
appear. W. ~ ~ 

0«oIaglakl SurreT ol OauadK, OttaWk, Dm. K. 



Harmotome from a Canadian Locality. 
IE writer has recently obaerved harmotome in a specimen col- 
id by Dr. A. C. Iawbou (now in the musenm of the Geological 
■ey, Ottawa) from one of the silver-bearing true Assure veins 
■fa cut the black argillltea of the Animikte at one of the mines 
le immediate vicinity of Rabbit Uountain, about twenty-two 
i west' south- west of Port Arthur, in the district of Thunder 
Lake Superior. The crj-stals twins of tbe usual form, are 
nore than four miUimelres in length, and are implanted for 
meet part on calcite. The associated minerals are purple 
it«, pyrite, and another sulphide not yet fully determined, 
ay be of some interest to add this, the first recorded occur- 



AHONQ THE PITBLISHBRS. 
The current number of 77te lUiutTated Atneriean gives an in- 
teresting article from its special correspondent about the Indian 
troubles, illustrated with portraits of Qea. Hilee and Sitting Bull, 
and scenes in and around the Pine Ridge Agency. 

—Babf/hood begins the new year with every appearance of 
prosperity. In its January number are " Home Gymnastics for 
Toang Children," by Dr. Mary Taylor Biraell; and " Humps," by 
the editor. Dr. Yale. In the department of home instruction, to 
which Babyhood pays much attenUon, we Bnd an article on " Tbe 
First Month in French," which is an illustration of a method of 
teaching young children a foreun language. The author is Mr. 
Louis Heilprin. 

—The neit number of the Pkbtioationa of the American Acad- 
emy of Political and Social Science will be distinctly a foreign 
one. Three of the leading articles are by foreign scholars. The 
first, by tbe eminent aavant Professor Boehm-Bawerk, on the 
Austrian economiats, contains an account of the recent work in 
economics by the new school in Austria. Professor Ritchie of 
Oxford (England), and Profeswr Ashley of Toronto (Canada), also 
contribute valuable articles. The most interesting feature of the 
number, however, is an account of tbe reform in railway rates in 
Austria. 
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THK OUTLOOK FOR APPLIED ENTOMOLOGY.' 

InternAtional Interests. 

I With tbe constantly increasing facilities for iDtercommu- 
' nication between different parts of the globe, the results ob- 
tained and experiences bad in one part are soon avuilabie 
for the rest of the world. Thus France has more than repaid 
I the United States for the good, however vast and important, 
that has resulted to her by the use ^ America^ resistant 
stocks. Her experience with these American vines has re- 
acted beneficially upon our own viticulture in many direc- 
tions, but particularly in the great advance which her sons 
bave made in insecticides and fungicides, and in convenient, 
portable insecticide and fungicide appliances. It has often 
been said of the French that they are not an originating 
people. However that may be, they are very quick at 
adopting and improving ideas and discoveries once brought 
to their notice, and no nation is more appreciative of tbe 
immense practical benefits to be received by the adoption of 
the most scientific methods. In fact, no nation has given 
Ifreater government incentive to the pursuit of science in its 
bearings upon the welfare of mankind, and we may study 
with profit what^he has of late years done in our own line. 
I bad n deligbtM. visit last Augu9t from Mr. John West, 
who came to this country as a delegate from Victoria to 
aaoertaio.^1 be could pf our methods; also frorp M^.^W. 
Oattpo Gfaby of Adelaide, wBo al«o vitited this country in a 
similar tx^pacily, ESoonomic entomology in their part( gi His 
I world is ext rem ely fnterssting to us; for while the s^ssflM 
' are revenied, ai cpmpsred with Qurs, many of the same in- 
jurious insects c^pur in both cooiitrles. Thus I was glad to 
^;et perfect eon&q^ation from Vr. West of the fact that the 
Northern Spy aad tbe Winter Naj^n are found to protect 
the apples grafted upon them from the woolly Aphis, A 
great deal has been published of late years in tbe New Zealand 
and Australian papers on '* blight-proof " apple stock, and 
they have had an important experience, the outcome of sore 
necessity, for Sehitoneura' lanigera has there been one of 
tbe most serious drawbacks to apple-culture. 

There can be no question but that this experience will 
prove of value to our apple growers Wherever these varieties 
succeed and the woolly Aphis abounds. The use, as stocks, 
of such varieties as enjoy immunity from the woolly AphiSy 
bas occurred to our own people, but no such extended ex- 
perience has been had in regard to any particular resistant 
Tarlety. Some of our injurious inseots are often worse in 
Australia than they are with us, and we may expect to reap 
the beqeilt of lbs experieioce had there with regard to them. 
Thi* will dvMftUlB W true not o6ly of the codliog<-mpth, but 
<^ theit^ pj^ 4j4Mff^ which; from itll tb«t I can learn, is 
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evidently the same species as that which does so much 
damage in our lighter soils along the Atlantic coast, and 
which Dr. Erwin F. Smith of the Division of Mycology of 
the department at Washington has studied lately, and de- 
scribed in great detail as a new species under the name of 
Aphis persicce-nigery but which I have reason to believe is 
the Aphis prunicola of Eal ten bach. 

The Italians have been making a very interesting fight 
against an insect which has threatened their very important 
and extensive silk industry by its attacks upon the mulberry- 
tree. This insect was described by Targoni Tozzetti in 1885 
as Diaspis pentagona. It occurs upon a number of differ- 
ent trees, among them the paper mulberry, the spindle-tree, 
the peach, the cherry, laurel, and certain willows, as well as 
upon the cultivated white mulberry ; and it would seem that 
its tahte for the last-named tree is one recently acquired, 
judging from the late date at which the habit has attracted 
attention. The energetic director of the Entomological Ex- 
periment Station at Florence investigated the species in 1886, 
and recommended the use of mechanical means at the time 
of hatching of the young; vis., the scrubbing of the trunks 
and larger branches with s^ff brushes, and a subsequent 
application of a mixture of soap and water with four or five 
per cent of kerosene. 

Professor Franceschini, the editor of tbe Rivisia de BfMchi^ 
coltura^ recoip mended the adoption of the Balbiani formulti 
as used against PhyUaxeray consisting of crude tar-oil, 
naphthaline, quick-lime, and water; the naphthaline being 
dissolved in tbe tar-oil, and the water and lime afterward 
added together. The insect appeared first in several cantons 
of the province of Como, and speedily spread to the adjoin- 
ing localities. The matter was brought to the attention of 
the Ministry of Agriculture, and a commission was appointed 
consisting of Professor Targoni Tozasetti, Dr. Alpe, and Dr. 
Andres, who immediately familiarized themselves with the 
methods in use in this country, and have made extensive 
experiments with our kerosene emulsion, with our fumigating 
processes, and with other new remedies. The subject has 
been taken in hand with great vigor, and the government 
has interested itself to tbe extept of Appointing inspectors in 
the different communes in the infested territory, and estab- 
lishing regulations which oblige the immediate report of new 
localities and the adoption of measures of extinction when 
ordered by inspectors. These regulations also provide that 
the inspectors must do the work at the expense of proprietors 
when the latter refuse to do so. They prohibit the exporta- 
tion of leaves from infested localities to others, and provide 
for indemnity to owners for tbe destruction of trees when the 
degree of infection is such as not to threaten the ultimate 
life of the trees. ExpeosQS for experiments of all kinds^ and 
for tte watching and care exercised by agents, tffe borne by 
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ihe Stale; while the expense for the execatioQ of certain of 
the regnlatioiiB is home, one thifd by the proprietor, aiyl two 
thirds by the local society. A fine for disobedienoe of the 
regfulations is also provided for. The laws, as published, are 
none too severe, and meet the urgency of the case; and it is 
refreshing to notice the energy with which the government 
has met the threatened danger, and at the same time grati- 
fying to note the appreciation shown of our own means and 
methods. 

Use of Contss^oQs Genns in the Field. 

Most of you are aware that I have not had the greatest 
faith in the availability of contagious disease-germs as a 
means of battling with injurious insects in field, garden, 
orchard, or forest. There are so many delicate questions in- 
volved, and so many obstacles in the way of practically car- 
rying out any plan, however plausible theoretically, or true 
in principle ! Our ability to contaminate healthy by diseased 
specimens is but a short step, and leaves many important 
questions, as of rapid dissemination, untouched. The theory 
is very tempting, and has been particularly dwelt upon by 
some who were essentially closet- workers, having but faint 
realization of the practical necessities of the case. Theoreti- 
cally, with those insect diseases of a cryptogamic nature, 
having a complex life-history and a resting spore, the. diffi- 
culties are g^reater than with those of a bacterial origin ; and 
it is to these last that we should look for important aid, if it 
be available. Tet if the work of Messrs. Lugger and Snow 
sliould be fully substantiated, the best results have so far 
been obtained with the entomophthora of the chinch-bug. No 
one will be more pleased to have bis doubts dissipated by 
some tangible evidence of the practicability of this method 
than myself. Success, if possible, will come obly by in- 
vestigations upon thoroughly careful and scientific lines, 
9nch as those begun and still pursued by Professor Forbes. 
The ease with which he conveyed the silk- worm pibrine to 
other larvse, his conveying the cabbage-worm micrococcus to 
other larvae, and his carrying this micrococcus in cultures 
over winter, are promising facts, as is also Professor Osborn's 
contaminating cabbage- worms in Iqwa wi^h specimens 
brought from Illinois Congress having at its last session 
appropriated twenty-five hundred dollars for some further 
investigation of the boll-worm, the possibilities in this direc- 
tion for thlS4^articular insect have caused me to plan investi- 
gations-baling for their object thorough field experiment with 
sk)nie of these disease germs. 

Heliothia armigera is one of those cosmopolitan insects 
which has become more injurious in the United States than 
in any other part of the world, by virtue of its partiality for 
green corn, green cotton-bolls, and green tomatoes. The 
polyphagous and partially endophytous habit of the larva 
renders its destruction difficult, except* during the earlier 
free-living stages, by the fine spraying of the arsenites on 
the under surfaces of the leaves. The ideal treatment for 
the larger burrowing worms were some rapidly spreading 
disease-germ that would penetrate and destroy them in their 
hidden recesses. The insect was reported as extremely 
abundant in cotton-bolls during the summer, especially in 
Texas ; but by the time the appropriations became available, 
its numbers had decreased, and it was too late in the 
season to do much more than prepare fpr next year. We 
may- expect, as a result of special investigfition, much ad- 
ditional fact and expeifience as tp habits, natural e^emies, 
aaod' means of ^ctoot)i^ling ; but it is my desire tQi.n^al^e t^e 
tfuil of these disease-germs the special feature of the investi- 



gation. Of those employed in the investigmtioii, Mr. F. 
MaUy was a former ssriitant to Profem^p SWbea, and 
some experience in the study and ealtove of diijaBe ger 
while I)r. A. R, Booth is somethii^ of an epUMiriast on 
subject, and has already established the sasoeptilH] 
through contaolk of the boll-worm to the cabbage-wi 
miorocoocug (Jf. pieridi9\ of Burrill, and ia preparini 
carry the germs throuirh the winter. I have had in mi 
as probably the most promising germ, that which afl 
Nephelodes vidans in a similar epidemics way, but wh 
as Professor Forbes informs me, is a quite distinct mi 
coccus, and shall be pleased to have any of yon oo-ope 
with me next year by informing me of any disease of 
character that may prevail in your several localities. 

Apicnlture. 

While little attention has so far been given by the dif 
ent stations to the subject of apiculture, except at Lads 
it is nevertheless an important branch of economic entoo 
ogy, and there is much promise of good results yet to eo 
from careful experiment and investigation. One oft 
most inviting fields is the search for and introducoa 
new varieties or species of bees ; for just as Amen 
apiculture has profited in the past by the importatioD 
races like the Italians, Syrians, and Carniolans, thei< 
every prospect of further improvement by the study and 
troduction of such promising races as are either knowi 
occur or may be found, in parts of Africa and Asia. A 
dorsata is believed to have many desirable qualities ; 
private efforts have already been made to introduce it, 
have failed chiefly for want of means. The further st 
of desirable bee forage-plants, and the introduction and 
climatization of such as are known to be valuable in p 
of the country where they do not yet occur, are very 
sirable. 

Much has yet to be done, also, in the line of system; 
breeding ; and we should be able to make rapid advance 
the amelioration of existing races by proper selection, if 
could assume practical and ready control of the fertiliat 
of the queen. In these directions we are now plannitif 
the department some effective work ; but the intix>ductlei 
foreign bees, which the department should be able to ndi 
take to better advantage than any private individoal 
State institution, is rendered more difficult by virtue of 
restrictions in the appropriation already alluded to in < 
cussing the subject of the introduction of parasites ; i 
whatever is done in the other directions by the national 
partment will be done most advantageously throug^h the 
operation of one or more of the State stations, many 
which are far better equipped and more favorably situs 
for apicultural work than the department at Wasbingfton 

Silk-Culture. 

This, again, is an important part*of applied entomolo 
and, as most of you know, I have for many years wor 
toward the establishment of silk-culture in this count 
The result of these efforts has served only to convince mi 
the utter impossibility of successfully entering upon the 
terprise on a business basis, without protective duty on 
reeled or misnamed '*raw'' silk. Some five years a 
largely through the then commissioner's appeal, based 
my. own report ant] assufanees, Congress appropriated fifU 
thousand dollar^ for the express^. ptiupose.of^ifiiDg a thorop 
test to theiSerjfelVautpipatie^l^fjWftg^ni^^^ ib^ht 

that by its means the^g^^p^ pj[J[|^r might be minimis 
and we could reel silk at' a pront. The^previous attempts 
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the deparimeot, which ii had been my lot to direct, of 
eetablii^iiitC *^^^ reeling o^ market centres at San Francisco^ 
New Orleans, and Philadelphia, had proved unsuccessfnl ; 
and the promise was made to Congress that two years of ex- 
perimentation under my immediate direction at Washington 
would enable a definite decision of the question. Two years 
passed, and the appropriation was increased, and continued 
a third year, for various reasons stated at the time. At the 
end of the third year I became convinced of the futility of 
continuing the experiments indicated without protective duty, 
and so stated in my report. While in Europe, in 1889, I 
paid particular attention to the question, and visited the 
Serrell works at the Serrell establishment at Chabeuil, where 
I found that Mr. Serrell had abandoned his own reeling- 
machinery, which was stored in the cellar, and bad gone 
back to the use of tho ordinary non-automatic reeling- 
machines, though employing improved automatic brushes 
and cleaners of his own invention, which have such advan- 
tages that they are fast coming into use in France and Italy. 
I felt more convinced than ever of the futility of continuing 
the experiments at Washington, except with the protection 
indicated, especially as any improvement or valuable out- 

- come of such experiments would redound primarily to the 

■ benefit of a private corporation, and doubtless benefit other 
countries more than our own. The hope of improvement, 
and the attractiveness of the machinery to the average 

■ visitor, among other reasons, to which I need not now refer, 
have caused continuation of the special reeling-work against 

' my advice. From the foregoing you will naturally draw 

- the conclusion that I do not at present favor any time being 
wasted on the subject at the State stations, since Congress 
declined to put a duty on '*raw^' silk, — a striking illus- 
tration of the inconsistencies of the tariflp schedule. 

Legislation. 

The amount of legislation in different countries that has 
of late years been deemed necessary or sufficiently impor- 
tant, in view of injurious insects, is a striking evidence of 
the increased attention paid to applied entoniology ; and 
while modem legislation of this kind has been, on the whole, 
far more intelligent than similar efforts in years gone by, 
many of the laws passed have nevertheless been unwise, 
futile, and impracticable, and even unnecesparily oppressive 
to other interests. The chief danger here is the intervention 
of politics or political methods. Expert council should 
guide our legislators, and the steps taken should be thorough 
in order to be effective. We have had of late years in 
Germany very good evidence of the excellent results flowing 
from thorough methods; and the recent legislation in Massa- 
chusetts against the gypsy-moth (Ocneria dispar)^ which at 
one time threatened to become farcical, has fortunately 
proved more than usually successful, the commission ap- 
pointed to deal with the subject having worked with energy, 
^ and followed competent advice. 

Pnblication. 

On the question of publication of the results of our labors, 
it is perhaps premature to dwell at length. Each of the ex- 
periment stations ia. publishing its own bulletins and reports 
quite independently of the others ; but after a uniform plan 
recommended by the association with which we meet here, 
and with few exceptions that have come to my notice, 
another important recommendation of the same association 
^ — that these publications shall be void of all personal mat- 
ter — bas been k;^pt i^ mind. The National Bureau of Ex- 
periment Stations at Washington is doing what it can with 



the means at command to further the general work by istu- 
ing the experiment-station record, devoted chiefly to digeata 
of the State station bulletins. There is a serious question in 
my mind as to the utility of State digests by the national 
department, of results already published extensively by the 
different States, and distributed under government frank to 
all similar institutions and to whomsoever is interested 
enough to ask for them. Such digits may or may not be 
intelligently made, and, even under the most favorable cir- 
cumstances, will hardly serve any other purpose than help- 
ing to the reference to the original articles ; and this could 
undoubtedly be done more satisfactorily to the stations, and 
to the people at large, by general and classified inde^ces to 
all the State documents, made as full as possible, and issued 
at stated intervals. Only a small proportion of the bulletins 
have been so far noticed by digest in this record, with no 
particular rule, so far as I can see, in the selection. This is,, 
perhaps, inevitable under present arrangements. Complete 
and satisfactory digests of all, if intelligent and critical^ 
imply a far greater force than is at present at Professor 
Atwater's command, and it is doubtful whether, even with 
increased facilities, they could be satisfactorily made with- 
out the assistance of the different specialists. 

Under these circumstances, it would seem wiser to devote 
all the energies of the bureau to digests of the similar lit- 
erature of other countries, which would be of immense, ad- 
vantage to our people and to the different station workers. 
Judging from the recommendations and resolutions of the 
general association, this is the view very generally held ; 
but except in chemistry, and special industries like that of 
beet-sugar, very little of that kind of work has yet been at^ 
tempted. .. - j.., 

What is. true of the station publications, in general is 
equally true of special publications. As entoaK>logist of the . 
department, I have been urged to bring together at stated in- 
tervals digests of the entomological publications of the dif- 
ferent stations. Such digests, to be of any value, however,, 
should also be critical ;. but it js, at best, a thankless task for 
any one to be critic or censor even of that which needs 
correction or criticism, and also difficult to maintain the 
judicial and impersonal attitude Avhich. should characterise 
official expression, in face of the severe criticism that some 
publications provoke. Moreover, to do this work intelligently 
would require increase of the divisional force, which at pres- 
ent is more advantageously employed, for, as already in- 
timated, I should have great doubts of the utility of these 
digests. 

I believe, however, that the division should strive for such 
increase of means as would justify the periodic publication, 
either independently or as a part of the department record, 
of general and classified indexes to the entomological matter 
of the station bulletins, and should work more and more 
toward giving results from other parts of the world. This 
could perhaps best be done by titles of subject and of author, 
so spaced (and printed on stout paper) that they could be 
cut and used in the ordinary card catalogue. The recipient 
could cut and systematically place the titles as fast as re- 
ceived. 

As to the character of the matter of the entomological 
bulletins, it will inevitably be infiuenced by the needs and 
demands of the people of the respective States, and, while 
originality should be kept in mind, there must needs be in 
the earlier years of the work much re-stat^ent of what is 
already well known. That some results have been pub-< 
lished of work which reflects no particular credit upon our 
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ealling^ is a mere incideDt of the new posiiioDs created ; yet 
we may expect marked improvement from year to year in 
this direction. Without heing invidious, I would cite 
those of Professor Gillette, on his spraying experiments and 
on the plum curculio and plum gouger, as models of what 
such bulletins should be. 

Although the resolution offered at our last meeting by 
Professor Cook, to the efPect that purely descriptive matter 
should be excluded from the station bulletins, met with no 
favor, but was laid on the table by the general association, I 
am in full sympathy with this position, and am strongly of 
the opinion that in the ordinary bulletins such purely tech- 
nical and descriptive matter should be reduced to the neces- 
sary minimum consistent with clearness of statement and 
accuracy, and that if it is desired, on the part of the station 
entomologists, to issue technical and descriptive papers, a 
separate series of bulletins were better instituted for this 
class of matter. 

Finally, for results which it is desired to get promptly be- 
fore the people, the agricultural press is at our disposal ; and, 
so far as the entomological work of the Department of Agri- 
culture is concerned, the periodical bulletin, Insect LifCy was 
established for this purpose. Its columns are open to all 
station workers ; and I would here appeal to the members of 
the association to help make it, as far as ]K>ssible, national, 
by sending brief notes and digests of their work as it pro- 
gresses. Hitherto we have been unable to make as much 
effort in this direction as we desired ; but in future it is our 
hope to make the bulletin, as far as possible, a national 
medium, through which the results of work done in all 
parts of the country may quickly be put on record, and dis- 
tributed not only to all parts of our own country, but to all 
parts of the world. 

The rapid growth and development of the national de- 
partment, and the multiplication of its divisions, have neces- 
sitated special modes of publication, and rendered the annual 
report almost an anachronism, so far as its pretends to be 
what it at one time was, a pretty complete report of the 
scientific and other work of the department. The attempts 
which I have made through the proper authorities to get 
Congress to order more pretentious monographic works in 
quarto volume similar to those issued by other departments 
x}t the government have not met with encouragement, and 
in this direction many of the stations will, let us hope, be 
able to do better. 

Co-operation. 

Every other subject that might be considered on this occa- 
sion must be subordinate to the one great question of co- 
operation. With the large increase of actual workers in our 
favorite field, distributed all over the country, the necessity 
for some co operation and co-ordination must be apparent to 
every one. Just how this should be brought about, or in 
what direction we may work toward it, will be for this asso- 
ciation, in its deliberations, to decide. Nor will I venture 
to anticipate the deliberations and conclusions of the special 
committee appointed to take the matter into consideratioo, 
beyond the statement that there are many directions in 
which we can adopt plans for mutual benefit. Take, for 
instance, the introduction and dissemination of parasites. 
How much greater will be the chance of success in any par- 
ticular case if we have all the different station entomologists 
interested in some specific plan to be carried out in co-opera- 
tion with the national department, which ought to have 
better facilities of introducing specimens to foreign countries 
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or to different sections of our own ooantrj than any of i 
State stations I Let us suppose that the fniit'ir>^w6ra of c 
section of the country, comprising several States in tr 
need the benefit in their warfare against any particuU 
injurious insect of such natural enemy or enemies as t 
known to help the fruit-growers of some other section. Tb 
will certainly be much greater chances of success in the c 
rying-out of any scheme of introduction, if all the work 
in the one section may be called upon, through some cent 
or national body, to help in the introduction and dispositi 
of the desired material into the other section. Or take 1 
case of the boll- worm investigation already alluded to. 1 
chances of success would be much greater if the entonK 
gists in all the States interested were to give some attenti 
to such lepidopterous larvsB as are found to be. affected w 
contagious diseases, and to follow out some specific plan 
cultivating and transmitting them to the party or part 
with whom the actual trials are intrusted. The argom 
applies with still greater force to any intematioDal effor 
I need hardly multiply instances. There is, it is true, mM 
ing to prevent any individual station entomologist fisi 
requesting co-operation of the other stations, nor is thena 
thing to prevent the national department from doing 111 
wise; but in all orgranization results are mor^ apt to ft 
from the power to direct rather than from mere liberty 
request or to plead. The station entomolog^ist may be < 
grossed in some line of research which he deems of mi 
importance to the people of his State, and m'ay resent bd 
called upon to divert his energies; and, with no cential 
national power to decide upon plans of co-operation for t 
common weal, we are left to voluntary methods, mntns 
devised ; and it is here that this association can, it seemi 
me, most fully justify its organ ij^ation. And this briogii 
to the question of the department and the stations. 

The Department of Agricnltitra and the State Statiosa 

Immediately connected with the question of co-operati 
is the relation of the National Department of A^^ricnlti 
and the State experiment stations. The relation, instead 
being vital and authoritative, is in reality a subordinate a 
Many persons interested in the advancement of a^rieotti 
foresaw the advantage of having experiment stations attflii 
to the State agricultural colleges founded under the Wfd 
Act of 1862; but I think that in the minds of moat peno 
the establishment of these stations implied some such « 
nection with the national department as that outlined in 
address on agricultural advancement in the United Stst 
which I had the honor to deliver in 1879 before the Natioi 
Agricultural Congress at Rochester, and in which the I 
lowing language was used : — 

*' In the light of the past history of the Gherman expi 
mental stations and their work, or of that in our own SI 
of Connecticut, the expediency of purchasing an experimeo 
farm of large dimensions in the vicinity of Washingtoi 
very questionable. There can be do doubt, however, of 
value of a good experimental station there, that shall hi 
its branches in every State of the Union. The results to fl 
from such stations will not depend upon the number of ac 
at command, and it will be far wiser and more economi 
for the commissioner to make each agricultural college ti 
accepted the government endowment auxiliary to the 
tional bureau; so that the experimental farm that is now, 
should be, connected with each of these institutions, mil 
be at its service, and under the general manacrement of i 
superintendent of the main station. There is reason to 
lieve that the directors of these colleges would cheerfa 
have them constituted as experimental stations under I 
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direction of the department, and tbus help to make it really 
national, — the h^id of a vast system that should ramify 
through all parts of the land. 



*' With the different State agricultural colleges, and the 
State agricultural societies or boards, we have every advan- 
tage for building up a national bureau of agriculture worthy 
of the country and its vast productive interests, and on a 
thoroughly economical basis, such as that of Prussia, for 
instance. '* 

In short, the view in mind was something in the nature of 
that which has since been adopted by our neighbors of the 
north, where there is a central or national station or farm at 
Ottawa, and sub-stations or branch farms at Nappan (Nova 
Bcotia) Brandon (Manitoba), Indian Head (N.W.T.), and 
Agassiz (British Columbia), all under the able direction of 
Mr. William Saunders, one of our esteemed fellow-workers. 
It was my privilege to be a good deal with Mr. Saunders when 
he was in Europe studying the experience of other countries 
in this matter; and the policy finally adopted in Canada as 
a result of his labors is an eminently wise one, presenting 
none of the difficulties and dangers which beset our plan, 
whether as between state and nation or colleger and station. 

Under the present laws, and with the vast iiifiuence which 
the Association of Agricultural Colleges and Experiment 
Stations will wield both in Congress and in the different 
States, there is great danger of transposition, in this agri- 
cultural body politic, of those parts which in the animal 
body are denominated *'head*' and '*tail; " and the old saw 
to the effect that *'the dog wags the tail because the tail 
cannot wag the dog '' will find another application. So far 
as the law goes, the national department, which should bold 
a truly national position towards State. agricultural institu- 
tions depending on federal support, can do little except by 
suggestion, whether in (he line of directing plans or in any 
way co-ordinating or controlling the work of the differ- 
ent stations throughout the country. The men who infi uenced 
and shaped the legislation which resulted in the Hatch Bill 
were careful that the department's function should be to 
indicate, not to dictate; to advise and assist, not to gfovem 
or regulate. We have therefore to depend on such relation- 
ships and such plans of co-operation as will appear advan- 
tageous to all ooncemed, and these can best be brought about 
through such associations as are now in convention here. 
Without such plans, there is great danger of such waste of 
energy and means and duplication of results as will bring 
the work into popular disfavor and invite disintegration, for 
already there is a growing feeling that agricultural experi- 
ment is and will be subordinated to the ordinary college- 
work in the disposition of the federal appropriations. 

What is true of the national department as a whole in its 
connection with the State stations is true in a greater or less 
degree of the different divisions of the deiwrtment in connec- 
tion with the different specialists of the stations. With the 
multiplicity of workers in any given direction in the different 
States, the necessity for na4onal work lessens. A favorite 
scheme of mine in the past, for instance (and one, I am glad 
to say, fully indorsed by Professor Willits), was to endeavor 
to have a permanent agent located in every section of the 
country that was sufficiently distinctive in its agricultural 
resources and climate, or, as a yet farther elaboration of the 
same plan, one in each of the more important agricultural 
States. The necessity for such State agents has been lessened, 
if not obviated, by the Hatch Bill, and the subsequent modi- 
fications looking to permanent approbations to this State 



stations or colleges, which give no cetitral power at Wash- 
ington. The question then arises, what function shall the 
national department perform f Its influence and field for 
usefulness have been lessened rather than augmented in the 
lines of actual investigation in very many directions. Many 
a State is already far better equipped as to valuable surround- 
ing land, laboratory and library facilities, more liberal sal- 
aries and greater freedom from red tape, administrative 
routine, and restrictions as to expenditures, than we are at 
Washington ; and, except as a directing agent and a useful 
servant, I cannot see where the future growth of the depart- 
ment's influence is to be outside of those federal functions 
which are executive. Just what that directing influence is 
to be is the question of the hqur, not only in the broader 
but in the special sense. The same question in a narrower 
sense had arisen in the case of the few States which employed 
State entomologists. In the event, for instance, of an out- 
break of some injurious insect, or in the event of any par- 
ticular economic entomological question within the limits of 
the State having such an officer, the United States entomolo- 
gist would naturally feel that any effort on his part would 
be unnecessary, or might even be looked upon as an inter- 
ference. He would feel that there was always danger of 
mere duplication of observation or experiment, except where 
appealed to for aid or co-operation. This is perhaps true 
only of insects which are local or sectional, and is rather a 
narrow view of the matter; but it is one brought home from 
experience, and is certainly to be considered in our future 
plans. The favor with which the museum work of the 
national division was viewed by you at the meeting last 
November, and the amount of material sent on for deter- 
mination, would indicate that the building-up of a grand 
national reference collection will be most useful to the sta- 
tion workers. But to do this satisfactorily we need your 
co-operation ; and I appeal to all entomologists to aid in this 
effort by sending duplicates of their types to Washington, 
and thus more fully insuring ag^ainst ultimate loss thereof. 

Status of our Society. 

This train of thought brings up the question of the status 
of our society with the station entomologists as represented 
by the committee of the general association. Those of us 
who had desired a national association for the various pur- 
poses for which such associations are formed, felt, I believe, 
if I may speak for them, that the creation of the different 
experiment stations rendered such an organization feasible. 
Tour organization at Toronto, and the constitution adopted 
and amended at the meeting at Washington, all indicate that 
the chief object was the advancement of our chosen work, 
and that the strength of the association would come from the 
experiment-station entomologists. There was then no other 
organization of the kind, nor any intimation that such a one 
would be founded. Some of us, therefore, were surprised to 
learn from the circular sent out by Professor Forbes, its 
chairman, that the committee appointed by the Association 
of Agricultural Colleges and Experiment Stations, and 
through which we had hoped to communicate and co-operate 
with that association, was not in the proper sense a commit- 
tee, but a section which has prepared (and, in fact, was re- 
quired by the executive committee and the rules of the 
superior body to prepare) a programme of papers and dis- 
cussions for the meeting, to be held at the same time and 
place with our own. I cannot but feel that this is, in some 
respects, a misfortune, and it will devolve upon you to de- 
cide upon several questions of iiifiportance that will roateriaUy 
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dBeot 6ur future ezbtenee. There is not room for two 
ttfttionol argtmiiatiODS having the same ohjects in view, and 
meeting at the same time and place, goes, I think, without 
MiyinS? A^^ ^' ^^^ committee of the general association is to 
be any thing more than a committee in the proper sense of 
the word, or if it is to assnme with or without formal con- 
atitution the functions of our own association, then our own 
must necessarily he crippled, and, to do any sood at all, 
must meet at a different time and a different place. A com- 
mittee or section, or whaterer it may be called, of the gen- 
eral association with which we meet, would preclude active 
membership of any but those who come within the constitu- 
tion of that body. Our Canadian friends and many others 
who have identified themselyes with applied entomology, 
and do not belong to any of our State or government institu- 
tions, would be debarred from active representation, however 
•liberal the association may have been in inviting such to 
participate, without power to vote, in its deliberations. Our 
own association has, or should have, no such limitations. 
Some of us who are entitled to membership in both bodies 
may feel indifferent as to the course finally decided upon, 
and that it will not make any difference whether we have an 
outside and independent organization, as that of the Associa- 
tion of Official Chemists, or whether we do, as did the 
botanists and horticulturists, waive independence in favor of 
more direct connection with the general association, provid- 
ing there is some way whereby the committees of the general 
association are given sufficient latitude and time to properly 
present their papers and deliberate; but there are others who 
feel more sensitive as to their action, and are more immedi- 
ately infl.uenced by the feelings of the main body. I hope, 
that, whatever action be taken at this meeting, the general 
good and the promotion of economic entomology will be kept 
in mind, and that no sectional or personal feeling will be 
allowed to influence our deliberations. 

Suggestion and Comment. 

You will, I know, pardon me if, before concluding these 
remarks, I venture to make a few comments which, though 
not altogether agreeable, are made in all sincerity, and in 
the hope of doing good. The question as to how far purely 
technical and especially descriptive and monographic work 
should be done by the different stations or by the national 
department is one wliicb I have already alluded to, and upon 
which we shall probably hold differing opinions, and which 
will be settled according to the views of the authorities at 
the different stations. Individually I have ever felt that one 
ostensibly enga^^ed in applie«i entomology, and paid by the 
State or National government to the end that he may l>eneflt 
the agricultural community, can be true to bis trust only by 
largely overcoming the pleasure of purely entomological 
work having no practical bearing. I would therefore draw 
the line at descriptive work, except where it is incidental to 
the economic work and for the purpose of giving accuracy 
to the popular and economic statements. This would make 
our work essentially biological; for all biologic investigation 
would be justified, not only because the life-habils of any 
insect, once ascertained, throw light on those of species 
which are closely related to it, but becaxise we can never 
know when a species, at present harmless, may subsequently 
prove harmful, and have to be classed among the species in- 
jurious to agriculture. 

On the question of credit to their original sources of re- 
sults already on record, it is hardly necessary for me to ad- 
vise, because good sense and the consensus of opinion will 



in the end justify or ooBdemn a writer, aeoerdittg as 
prove just and consctentioos in this regard. 

There is one principle that should ipiide every eai^ 
writer ; viz., that in any publications whatever, where fa 
or opinions are put forth, it should always be made dear 
to which are based upon the author*s personal experieo 
and which are compiled or stated upon the anihoHty 
others. We should have no patience with a ▼ery oomm 
tendency to set forth facts, even those relating to the m 
common and best-known species, without the indicatiooi 
which r have referred. The tendency belittles our callii 
and is generally misleading and confusing, especially I 
bibliographic work, and cannot be too strongly deprecati 

On this point there will hardly be any difference of opink 
but I will allude to another question of credit upon wbi 
there prevails a good deal of loose opinion and custooL 
is the habit of using illustrations .of other authors withi 
any indication of their original source. This is an eqna 
vicious custom, and one to be condemned, thong'h I kn 
that some have fallen into the habit without appreciatioQ 
its evil effect It is, in my judgment, almost as blai 
worthy as to use the language or the facts of another lil 
out citing t^^authority. Every member of this assoeisti 
who has du^' appreciation of the time and labor and spec 
knowledge required to produce a good and true illustraii 
of the transformations and chief characteristics of an ini 
will appreciate this criticism. However pardonable 
fugitive newspaper articles in respect of cuts which, fr 
repeated use, have become common, or which have no. 
dividuality, tbe habit inevitably gives a certain spunc 
character to more serious and official publications ; for 
sumption of originality, whether intended or not, goes w 
uncredited matter, whether of text or figure. Nor is m 
acknowledgment of loan or purchase, to the publisher, 
stitution, or individual who may own the block or sto 
what I refer to, but that acknowledgment to the author 
the figure, or to the work in which it first appears, wbi 
is part of conscientious writing, and often a valuable im 
as to the reliability of the figure. 

It were supererogation to point out to a body of this k 
the value of the most careful and thorough work in c 
nection with life histories and habits, often involving, a 
does, much microscopic study of structure. The officen 
our institutions who control tbe funds, and more or less fv 
our conduct, are apt to be somewhat impatient and inapi 
ciative of the time given to anatomic work ; and where i 
given for tbe purpose of describing species and of synopsis 
or monographing higher groups, witbout reference to Sj 
culture, 1 am firmly of tbe belief that it diverts one fr 
economic work ; but where pursued for a definite econoi 
purpose it cannot be too careful or too thoroug^h, am 
know of no instances better calculated to appeal to t 
modify the views of those inclined to belittle such structu 
study than Phylloxera and Icerya, On the careful c< 
parison of the European and American specimens of jp/i 
loxera vcistatrix, involving tbe most minute structui^s a 
details, depended originally those important econoi 
questions which have resulted in legislation by many < 
ferent nations, and the regeneration of tbe affected vi 
yards of Europe, of our own Pacific coast, and of otl 
parts of the world, by the use of American resistant stoc 
In the case of Icerya purchasi tbe possibilities of success 
checking it by its natural enemies bung at one time upoi 
question of specific difference between it and the leer 
9acchari of Signoret, — a question of minute structu 
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THE MINERAL WATERS OF THE YELLOWSTONE 

NATIONAL PARK. 

The recent publication of Bulletin No. 47, of the United 
States Geological Survey, containing analyses of hot-spring, 
ireyser, and river waters from the Yellowstone National 
Park, is not without interest to the medical profession and 
to the public at large. 

The waters, collected by experts employed by the Geo- 
logical Survey, have been most carefully examined by Dr. 
F. A. Gk)Och, now professor of chemistry at Yale Ck>llege, 
and Mr. J. Edward Whitfield of the survey laboratory, and 
represent the latest and best methods of water-analysis. 

The analyses of these waters are of particular interest, be- 
cause the great variety of mineral springs found in the 
Yellowstone, attracting the attention of all visitors to that 
region, suggests their use as remedial agents in the cure of 
disease. 

Aside from the well-known resorts of the Virginias, there 
are but few places in the United States where natural hot 
waters are thus utilized. The hot-springs of Arkansas have 
long been known, and many cures effected by their use, com- 
bined with the care of the attendant physicians. More re- 
cently the Spas of Las Vegas, N. Mex., have been brought 



before Um noCioe of the imwiinftl profeMon and flit fri 
generally. 

Without detracUng fvopi tbe merilfi of these justty no 
sanitaria, it may be stated tbat at neither place do the vsl 
present as important a combination of ealte in eolatioi 
those of the Yellowstone Park. Indeed, with the except 
of the hot-springs in New Zealand, no waters readily ao 
sible are known presenting the variety and remedial c 
stituents of the Yellowstone springs. In New Zealand 
government, appreciating the munificent endowment wl 
nature has given the country in its hot-springe, has sett] 
certain tracts as sanitary resorts ; and at the most fam 
resort, Rotorua, bath-houses and bathing'-poole. with 
usual accessories of reading-rooms and hotels, have I 
built at government expense, and are under the sopecfif 
of a government physician. 

From a therapeutic standpoint, the analjrses of bot-sp 
•waters from the Yellowstone may be grouped as calcars 
alkaline-silicious, acid, and sulphurous. 

The former, comprising the hot water of the Mamn 
Hot Spring, are highly charged with carhonate of li 
which they deposit, on exposure, in the form of traverti 
They resemble in composition the waters of Carlsbvid, as! 
be seen by a. comparison of the analyses of the two wai 

For bathing purposes they are less agreeable, and pi 
ably less beneficial, than the alkaline waters of the gej 
basins of the Yellowstone Park. 

These latter waters are generally lyghly charged f 
alkaline salts, — sodium chloride and sodium carbonate, 
getber with silica, being the chief constituents, — but th 
is generally present also a small amount of sodium bor 
also sodium arseniate, the latter a most valuable tb 
peutic agent in a variety of diseases. 

The luxury of bathing in these waters must be indul 
iti to be appreciated. Tbe extreme softness of tbe water,: 
the delightful freshness which one notices after the h 
render the use of the water a great pleasure. In New Zeals 
where a water almost identical in composition, save ths 
lacks the arsenic, has been used for several years, this i 
of water has been found most beneficial in the treatmen 
gout, rheumatic troubles, and sciatica. In France tbe ei 
tive properties of waters carrying arsenic in solution 
fully recognized, especially for the cure of certain form 
nervous and skin diseases. While the Yellowstone wa 
contain a little less arsenic than those of the French spri 
at La Bourboule, there is no reason to doubt their useful) 
for similar diseases. At present the only water of this c 
utilized for bathing purposes is that of the Hygeia Spr 
supplying the baths of the hotel at the Firehole, or Lo 
Geyser Basin. 

This water carries three-tenths of a grain of sodium arsi 
to the gallon. It has been tried by the writer, and foun 
most delightful water for bathing, but no invalids have 
tested its virtues. Springs of this character are, howe' 
very numerous, and their waters might be easily utilized 
bathing. 

The acid waters, carrying free hydrochloric acid, are 
numerous in the park, but many springs of this cbkra< 
are found at the Norris Geyser Basin. The waters may 
perfectly clear, as is the case with the outflow of the Echt 
Geyser and the discharge from Green Spring, or turbid, i 
charged with more or less sulphur, as is more frequently 
case.^ Such waters have achieved a considerable reputat 
in New Zealand as a tonic and alterative, particularly 
diseases of tbe liver and in functional troubles of femal 
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Tliej also exort a powerful effect upon the body in all skin- 
dteeaaee, but are probably leas useful Iban tbe sulphurous 
"waters in such cases. At present no waters of this character 
are utilised for baths, but could be readily led into suitable 
tmth-houses at the Norris Basin. This locality is indeed tbe 
best suited for a sanitarium of any of the geyser basins of 
tbe park, as all the varieties of waters occur here, save the 
calcareous. 

Sulphurous waters are very familiar, though those of the 
Yellowstone are particularly strong. The Biammoth Hot 
Spring waters, though smelling strongly of sulphur at the 
-vent, possess little, if any, of that important constituent 
^wben led into baths, for it is all deposited about the vents 
and upon the algSB growing in the Waters; but excellent ex- 
amples of tbis type are found at the Norris Basin, as well as 
elsewhere in the park. 

Now that the roads and hotel accommodations in the park 
are so good, and the region so easily reached in Pullman 
coaches and with dining-cars, it is to be hoped that the waters 
^ of these springs may bring relief to many sufferers. 

Walter Harvey Weed. 
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Time-Bleasariog among Savage Peoples. 

The question has arisen in the National Museum whether the 
American aborigines or any other sarage peoples have any 
mechanical devices for measuring tbe time of day or portions of 
the day. I do not now allude to calendars, of which there are 
many, nor to obeervation uf dawn, sunrise, a little after sunrise, 
near noon, noon, etc., bssed on tbe diurnal movement of the 
lieavenly bodies, but to primitive dials and tbe like. I have 
beard of tbe Montaguai*s practice of setting a staff in tbe snow 
and marking the shadow, and of tbe Pueblo habit of marking tbe 
path of a sun-ray across tbe floor, but my information is not first- 
rate. My familiarity with the African and Insular peoples is 
limited ; but it is designed to set up in the National Museum an 
elaborative series to illustrate time-keeping, and we are anxious 
to know what manner of invention should stand at tbe beginning 
of tbe series. Ons T. Mason. 

Washington, Jan. 10. 



Professor Ferrel and American Meteorologists. 

It would seem to be high .time that some one having authority 
should read the riot act to a number of American meteorologists. 
The views lately advanced by Dr. Hann, that cyclones (excepting 
those of tropical regions) have tbeir origin rather in the great gen- 
eral movements of the upper atmosphere than in the aficensional 
movement of relatively warm and moist air and the consequent 
vapor condensation, may or may not stand the test of a more ex- 
tensive and critical series of temperature studies than those made 
in 1889, but it is none the less incumbent upon American meteor- 
ologists to treat with proper courtesy tbe conscientious and life- 
long labors of a fellow-countryman; and it is but scant courtesy 
to exhibit to tbe world an eagerness to drag into prominence and 
accept seriously a new theory of cyclonic genesis, wben such a 
theory lacks in every way extensive and careful study, and is 
really but little more than a mere possibility suggested by an 
eminent foreign meteorologist, wben he found in certain tem- 
perature observations a somewhat marked difference from those 
which the accepted theory seemed to hiui to require. ^ 

There may be ** thermic/* and there may be dynamic, cyclones; 
but the observations shbuld t>e numerous and trustworthy l)efore 
it is claimed that such a distinction exists, and before we seri- 



ously accept the very radiksal view that temperatures in cydones 
are determined by tbe motions of the air. A thorough series of 
temperature determinations at different parts of the storm, as a 
mechanism^ is needed, and should be offered. Especially is this 
demanded when the acceptance of the new view implies a partial 
remodelling, at least, of a theory that is of long standing, and has 
the sanction of one of the best equipped minds of tbe many that 
have tackled meteorological problems. Should occasion require^ 
Professor Ferrel can doubtless successfully defend the views he 
holds; but, for the benefit of some who may not be aware of his 
methods of work, it may be not out of place to say here that 
nothing from his hand is the result of haste, but, on the contrary^ 
the result of mature thought, and patient, careful, deliberate 
study of the best scientific information at his command. 

With all possible deference to Dr. Uann's eminence in matters 
meteorological, it is to l)e questioned whether a series of tempera- 
ture observations at some fourteen stations, seven of which have 
an altitude of over two thousand metres, for only two storms (the 
barometric maximum of Nov. 12-24, and the minimum of Oct. 1), 
prove any thin^, after all, but that it is quite possible to find tem- 
peratures higher than the normal when lower ones might be ex- 
pected. But tbis abnormality is but a slim support for a new 
theory, nor does it disprove the old. The air in the high area late 
in November was apparently warmer than the air in the *' low ** at 
the beginning of October; but that does not prove that the mean 
temperature of the air in any and every maxima is always higher 
than the mean temperature of any and every extra-tropical mininui 
(it is conceded that the new theory will not hold for tropical storms). 
Dr. Hann claims that seven of the9e alpine stations have an ele- 
vation over two kilometres above sea-level. Yet it may be an 
open question if these heights give the conditions which he 
sought, more particularly if we remember that certain of the cirri 
clouds certainly have an elevation of not less than eighty kilome- 
tres, and a two-kilometre temperature observation may give but 
an uncertain indication. We can even find at surface stations 
abnormalities, that, if misinterpreted, mig[ht lead us to doubt a 
great many of our accepted views in tbe matter of atmospheric 
temperature. Mr. Elingston,' director of tbe Toronto Observatory 
in 1868, called attention to the fact that tbe twelve-year normals 
(1841-52) were not applicable to observations of later years, and» 
according to five year normals, it was easy to show that January 
was warmer than February, etc. ; and Scbott shows in a table 
how, from 1841 to 1850, February was colder than January at 
New Haven, Toronto, Philadelphia, Charleston, and 8avannah, 
while from 1851 to 1860 tbe reverse holds true. 

It is therefore, it seems to me, only fair to insist that American 
meteorologists demand full and most thorough evidence before 
seriously considering tbe question of modifying present theories; 
more particularly, too, when an unintentional but none the less 
real disposition exists in certain quarters to speak carelessly of 
Professor Ferrel and his work, and to deny him his proper place. 

Not a bad example of this carelessness appears in a translation 
by £. F. Bamber, in the Philosophical Magazine for December, 
1890, of Werner von Siemens*s views on a general system of 
winds of tbe earth. The eminent physicist, in refuting the state- 
ment of Dr. Sprung in a recent psper in the Meteoroiogische Zeit' 
tchriftj that he attempted, like Ferrel, to found on theoretical 
calculations a theory of the general system of winds on the earth, 
disclaims in all modesty a sufiicient proficiency in the higher 
mathematics to do tbis, but then immediately adds, it appears to 
us somewhat illogically, that he ** considers tbis method alto- 
gether inappropriate." He therefore repudiates tbe charge that 
** he sought, like Ferrel, to demonstrate by means of calculation 
an original state of atmospheric motion in order to afterwards 
base his further speculations thereon." ' There is no intentional 
intimation here, we take it, that Ferrei's views are based on a 
supposition more or less hasty and uncertain, and there is there- 
fore little occasion for tbe rejoinder that any such intimation in- 
dicates a lack of familiarity with FerrePs work; but it ought 
to be felt and recognised, especially by American meteorologists^ 
that experimental fact rests at the bottom of every natural law 
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^KscusMd by Ferrel, fthat in every caefi the latest and most acca- 
tately determined physical constants are used, and that the theo- 
i^tical deductions,' while shnply oflPered as such to be tested, are 
toictly the results oi mathematical analyses. If fan time these 
appear inadequate, the measure of praise for the man and his 
work may be diminished, but only in proportion as ft is remem- 
bered that meteorological data and laws were in a condition more 
^ less chaotic when he took up his labor of dereloping these into 
« consistent harmonious science. 

AUBXAIVPKB McADIB. 
Wublogtoo, IXC, Jmi. 9. 



Cyclones and Areas of High Presaore. 

I HAD supposed that Professor Davis would give some explana- 
tion of the argument against the condensation theory of cyclones 
deduced from the comparisons of the temperatures in cyclones 
with those in high-pressure ureas. He commences with a citation 
from my book, in which I state that the high pressures in the 
north-west sides of cyclones in the higher latitudes in winter are 
caused mostly by their lower temperatures, and consequently 
greater densities. He thinks the high pressure over the Alps in 
ICovember, 1889, is a typical case of all such high-pressure areas. 
While I do not so regard it, yet, for the sake of brevity, I will 
bere concede it, and consider merely this supposed typical case. 
Over the Alps, dcuring the last five of the fourteen days of the ex- 
istence of this high pressure, the temperature on the summits of 
the Alps was found to he several degrees warmer than the normal 
temperature of the season. There are no observations to show 
liow high this abnormal temperature extended, but I am willing 
to admit that it may have extended up to a oonsideraUe altitude. 
Ptofessor Davis, because this temperature is found to be above the 
normal a few degrees, maintains that the descent of the air is not 
due to its being heavier than the surrounding air, thus assuming 
that the surrounding temperatures at a distance at the time are 
the same as the normal temperature, notwithstanding the well- 
known great and long-continued departures from the normals 
which frequently occur over large areas of the country. But it 
Is not necessary that this body of lieated air in high-pressure areas 
fdiould have a temperature lower than the surrounding tempera- 
tures even; for if the great vertical extent of air above 
it has a temperature only one or two degrees lower than 
the surrounding temperatures on the same levels, which gives 
rise to a descending ctirrent, the air below, if it even has a 
little higher temperature than the surroundings, cannot rise 
up through the descending current, but must be forced down- 
ward. But suppose it were dearly established that the air in a 
high-pressure area extending hundreds of miles had a lower tem- 
lierature than the surroundings even, and not merely the normal 
of the season: how is the greater pressure and the descent of the 
air to be accounted for? Professor Davis has never hinted 
at a probable explanation merely. The deduction, there- 
fore, from a few surface observations merely in a very limited 
region, that the air over a large area, and extending to the top of 
the atmosphere, is warmer than the surrounding air at a great 
distance in all directions, especially where these few observations 
are found to give a temperature above the normal merely, and not 
above the surrounding temperatures at the same levels, should be 
received with great caution ; for, if there were even a well-established 
theory to account for the descent of the air under these circum- 
stances, these observations could scarcely be regarded as having 
any weight in confirmation of sach a theory. 

In what precedes I have gone upon the assumption that a lower 
temperature is the only cause of the descent of the air in high- 
pressure areas. While I regard this as adequate to account for 
it, I have never said or thought that it is the only cause, but 
Simply the principal cause. I think there are other causes, espe- 
cially in the origin of these high-pressure areas, which, for our 
present purpose, it is not necessary to discuss here. 

Professor Davis says, "Records of temperature made on high 
mountain-peaks furnish the best means of testing the convectional 
theory of cyclones, for, even if all other tests were successfully 
borne, fuilure under this test would be fatal to the theory." By 



" conveotional theory of cydones** I nnduiBlMid bioi Co hksb il 
condensation theory, whioh.rsqelrss the air i* tbe —rwndhn ti 
rent to be warmer and lighter than that of the smnNnidiBi^ 
the same levels. Now, thia theory can neither he ceteblirind i 
overthrown by any such tests. Cyckmm are nauailj several k 
dred, sometimes a thousand and more, miles in diameter; aod 
prove that the air over so large an area up to the top of tbe 
mosphere, or at least up to high altitudes, baa a higher or a k>i 
temperature than its surroundings, would reqoire nomeioas i 
tions of observation at many different levda* not only over t 
large area, but also all around this arsa at greet diatanoes. 1 
condensation theory requires that the tempermtnre of the air ii 
cyclone must be greater, in a general way, then tliet of the s 
rounding air; but this does not mean thai there ace no pis 
within the cyclone, especially on the earth*s aarface, with loi 
temperatures thjan those of many places outside. In the thHX) 
cal treatment of a cyclone we have necessarily to aaaame cert 
regular conditions of uniform temperature at the same didtu 
in all directions; but I have always been careful to exfriain ti 
such conditions are never found in nature, bat generally oi 
rough approximations. In a large cyclone there ie a greet dU 
ence between the north and south sides, due to difference of h 
tude. which is taken into account in the general motions of 1 
atmosphere, and so must be excluded in the treatment of thee 
clones, and the differences of temperature only with referena 
corresponding temperatures outside of the oyoione on the m 
latitudes must t>e considered. Besides, the temperatures viqi 
around the cyclone, not only on account of dUferenoe of latitd 
but likewise from various abnormal causes. It moat be expses 
therefore, in comparing inside temperatures with the aarroaadi 
ones, especially surface temperatures, that there would be obb 
ous cases in which those within would be fouad lower than on 
of those in the surroundings. The theory only reqnizea that th 
shall be a predominance of higher temperatures in the inlon 
Besides, the conditions of a cyclone need not extend down to l 
surface at all, and, in fact, mere surface conditione generally fa 
little or nothing to do with a cyclone. If the neoeeaary conditM 
exist at altitudes only considerably above the earth*e aurfaoe, I 
air is thrown into a great whirl or gyration, which relieves thei 
below of a part of the pressure upon it, and increasee the pfcse 
round about; so that this air tends to rise up, just aa the wai 
does in a suction-pump, and the surrounding air flowa in to ts 
its place; and in flowing in it assumes a gyratory motion, i 
only from the deflecting force of the earth's rotation^ but liketr 
from the action of the air above by means of friction, ao that ii 
brought into the general vertical and gyratory oirculatioo. B 
suppose that it could be shown that the air in a cyclone is mot 
or entirely of a lower temperature than the surrounding air sti 
altitudes, and yet ascends, as it always does: how is this atrsi 
phenomenon to be accounted for when there is no force, dti 
real or imaginary, to cause it to asoend ? 

Professor Davis thinks that the snow-fall on the Alps at 1 
time of the cyclone of Oct. 1, 1889, had little effect in lowed 
the temperature, on account of the wind ; but this is one of 1 
causes which Dr. Hann gave, a few years ago, of the lower s 
face temperatures in cyclones. The air, in being forced np t 
mountains on the windward side, is expanded and cooled bel 
the temperature of tbe air generally on the same level. Anotl 
reason which he assigned was, that as the lowest pressure abc 
lags behind that k)elow, as was shown by Loomis, and fiiat < 
plained, I think, by Dr. Hann, the cold north westerly winds set 
above rather before the lowest pressure-point is passed. The r 
centre of the cyclone above is not that of lowest presaore. 

I admit that it is not strictly logical to assume that two th< 
ries, or two kinds of forces, may not be such ss to give the aai 
effects, especially where nothing is known of the nature or nu 
ner of application of the one kind ; but still this is extremely ii 
probable. As the general motions of tbe atmosphere, cyclon< 
and tornadoes, are all very much alike, consisting of gyj 
tions around a centre, — and it is admitted that in the first ai 
last the air rises where it is warmest and lightest and because tl 
is so, and that this is even the case with cyclones in the low 
latitudes, — we should hesitate in making an exception in the ca 
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ai cjdones in the higher latitudes, beoaoae a few surface obser- 
vatiMis merely of tf mperatuiet which, as has been shown. I think, 
ahfMiid have no weight, seem to 4odicaite that the complete condi- 
tioos of a cydooey upon the condensation theory, do not exist. 

Mr. ClaytoDf.in bla commuoication, sets out in a very com 
jDaendable way by discarding mere autliority in scientific ques- 
9kmB, He, however, proceeds to give two columns of citations 
from different auth<Mrities. But the most of this is entirely 
inoper; for we have to depend more or less upon authority for 
observational data, and it is only where the decision of a question 
depends merely upon the use and application of scientific princi- 
ples that mere authority should be discarded. All observations, 
however, should be well considered and weighed, especially where 
^bey seem to conflict with well-established scientific principles. I 
liave been familiar with all of Loomis's meteorok^cal papers, 
mud I do not call to mjnd any cases in which his results deduced 
directly from observation seemed to be in conflict with any theo* 
ries which I have advocated, but of course there are some things 
which I cannot satisfactorily explain. I have always made nu- 
i inerous quotations from Loomis's papers in confirmation of my 
' Uieories It is a little singular, however, that Mr. (Clayton should 
( cite some of the same things against me. From some of lioomis's 
I ibeoretical deductions from the observations I dissent. 
< With regaid to the comparisons of observations at Denver and 
fc Pike's Peak, both merely surface observations at a long distance 
1 apart, in order to show whether the air is in a state of stable or 
i floatable equilibrium over an area hundreds of miles in diameter, 
t it is not neces^ry for me to add any thing more to what I have 
I lUready stated on that subject. These cases were mostly in the 
: eommer season, when mountain-peaks are cooler than the sur- 
loanding air at a distance, and when lowland stations are abnor- 
mally heated, and the vertical temperature gradient, for some 
distance from the surface, large. If the lower temperatures had 
been taken a little above the surface, and compared with one 
▼ertically above it, no unstable state, probably, would have been 
indicated when, as is stated, no extraordinary disturbances 
occurred The reason why most of these cases of unstable, and 
approximately unstable, states occurred in May, I have explained 
in my book. Whether heated dry air has much ascensional force 
depends upon the state of the air. In the stable state it can only 
jwoend until it becomes cooled down to the temperature of the 
smrrounding air at a distance on the same levels. In Hie unstable 
«tate, the higher it ascends, the warmer it becomes «elstively to 
the surrounding air ; and so, of course, it rushes up with great 
violence until the stable stiite is again restored. 

The fact which Loomis has established, and which is a matter 
of common observation, that Tery heavy rains do not continue 
▼ery long, is very reasonable ; for the more rapidly the store of 
energy in the uncondensed vapor is spent, the sooner, of course, 
must the store of energy become exhausted. 

I have been at great pains to show that the unstable state, 
which gives rise to cyclones and tornadoes, may be induced in 
perfectly dry air ; and I have cited Loorais in conformation of 
this, when he shows that cyclones of moderate barometric de- 
lireesion in the centre, and without any violence, do exist. But 
Mr. Clayton. brings in the same thing against the condensation 
theory, under the impression, I suppose, that, because I call the 
theory of cyclones the condensation theory in deference to Espy, 
I consider vapor and its condensation entirely indispensable. The 
▼apor is a very essential part, and without it cyclones would, no 
doubt, be of much less frequent occurrence, and would have little 
Tiolence. Loomis has shown that when there are cyclones in dry 
weather, with little or no rain, the depressions are small. These 
take place mostly in the summer season, when the air over a 
large area becomes much heated ; and although the ascent of air 
over this region is not sufficieuc to give rise to much rain, or even 
cloudiness perhaps, yet it is sufficient to cause haziness in the 
atmosphere, in which state the heat energy is absorbed directly 
from the sun's rays, instead of getting it indirectly from conden- 
sation after it has been absorbed in evsporation. Mr. Clayton 
cites a number of authorities to show that ttiere is a body of warm 
air, a little above the earth's surface, in areiis of h|gh pressure, and 
that the vertical temperature gradient hete is small, much less 



often than in cyclones. I have never denied this. It is simply 
storming a camp In which I am not to be found. More than six 
years ago, in *< Recent Advances in Meteorology,'* I gave seven 
cases of this sort, one in which detailed observations were given to 
show that the vertical temperature gradient may become inverted. 
The same is given in my recent work. 

Mr. Clayton thinks that Dr. E[ann*s recent investigations of 
cyclones in the Alps should add a link to the chain of evidence 
that the temperature of the air-column as a whole is lower in 
cyclones than in the surrounding air ; but, if this is even admit- 
ted, where are the other links? So far as I can see, they all seem 
to be * ' missing links." He also gives his views with regard to 
various other things, which is well enough if they are not in- 
tended as arguments, and they do not seem to be. But still it is 
of much more importance to know what he can prove and 
establish than to know what he thinks. He thinks that mechanir 
cal action has much to do with the origin of storms ; but what 
this means, I am unable to say. The mere origin of a cyclone, 
although of importance, is of little importance in comparison 
with the great question of where the energy comes from to sup- 
port the cyclone after it has been originated. 

Finally, Mr. Clayton proposes three questions for my answer. 
To the first and second I answer emphatically, ** No." If Mr. 
Clayton thinks that a cyclone can originate and be maintained in 
this way, let him show in what way. But let him remember that 
he is not to commence with his high areas and bis troughs, for 
this is not a normal condition of the atmosphere, but let him first 
account for these, and then proceed to show how the air in flow- 
ing into his trough is thrown into a gyration; and as the air in this 
area of gyration, according to the new theory, is heavier than the 
surrounding air, and at the same time rises up, let him especially 
show where the energy comes from to support the gyration and 
force up the heavier air in the interior. I do not say that in 
such a case there would not be a certain very small amount 
of gyratory movement produced by the flowing of the air 
into the trough while it was being filled up, as it would be at 
once if there were no restraining force to keep the air from the 
high pressures on each side from rushing in. But such high- 
pressure areas continue often a long time, and do not fill up the 
troughs : and the question is, what maintains them ? I have fully 
explained all this at various times upon my principles, and I now 
leave it to him to explain upon his. I commence with a nornial 
state of air without high-pressure areas and troughs of low press- 
ure, and show how the unstable state is induced, how from this 
the cyclone originates, and how the gyrations cause a wave of 
high pressure all around, and, where there are two cyclones, how 
the ridge of high pressure between is caused. The low-pressure 
between two cyclones, together with other irregularities of press- 
ure, permanent or otherwise, in some rare cases, gives a very 
oblong low-pressure area, or trough. Mr. Clayton proceeds in 
the reverse order, and commences with the high pressures without 
first accounting for them, which he makes a basis of his whole 
process. The world is supported upon the shoulders of Atlas, and 
Atlas upon the back of a tortoise ; but the queeticm still arises, 
upon what does the tortoise stand ? Let Mr. Clayton first show 
upoii what his tortoise stands. 

With regard to Mr. Clayton's last question, I know nothing 
with regsrd to the circumstances of the cyclone to which he refers* 
It was in the winter, when surface temperatures are very low, 
and vertical temperature gradients small, and even reversed some* 
times near the earth's surface. This, however, does not affect the 
gradient, estimated from a little distance above the earth ; but I 
have said so much with regard to the inadequacy of a few surface 
observations at the bottom of the great ocean of atmosphere to 
prove that the air, or no part of it atx)ve, is not* warmer than the 
surrounding air, all of which is just as pertinent in this case, 
that certainly nothing more can be required. As I have said be- 
fore, the mere surface condition may have little or nothing to do 
with a cyclone. But suppose I cannot ezptsSn it, as Mr. Clayton 
seems to think, *'upon the assumption of a higher mean tem- 
perature of the air-column within the field of the cyclone :" how 
does he explain it upon the assumption of a lower mean temper- 
ature and heavier air-column ? He proposes his question with an 
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air which would indicmie that he had completely explained the 
phenomenon upon his theory, whereas there has never heen even 
an attempt made to explain any thing by it. 

The law of gravitation, sogi^ested by the fall of an apple, was 
withheld by Newton for a number of yean, hecaose, on account 
of incorrect data, it was not confirmed by observation. With the 
reserve and cantion characteristic of a tme philosopber, he 
thought it should be fully tried and tested first. But now we 
have a theory thrust upon us for our assent which has not 
be&n developed, and applied in the explanation of a single 
phenomenon in the local disturbances of the atmosphere; and 
yet I am censured for thinking that there has been entirely 
too much haste in the matter, and that it ehoald first have been 
shown that it will at least account for a few of the observed 
atmospheric phenomena. Let the advocates of this theory, if it 
can be so called, take up the matter now, and show that it ac- 
counts for the phenomena as well as, or better than, the conden- 
sation theory. Let them give me a chance to look into the 
workings of this new theory. Wm. Febbel. 

MartinflbiirK, W. Ya., Jan. 10. 
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TifchoBrahe: a Picture of Scientific Life aud Work in the 
Sixteenth Century. By J. L. E. Drkter. Edinburgh, Adam 
& Charles Black. 8^. (New York, MacmilUin, (S.dO.) 

Tms is a work of much valoe to students of the history of 
science. Tycbo Brahe holds a prominent place in the annals of 
astronomy ; and he was, moreover, a member of the Daninh 
nobility and a man of considerable means, with a wide circle of 
acquaintances and many opportunities for travel. Hence his life 
was more dramatic and fuller of incident than the lives of 
scientific men usually are ; and Professor Dreyer has here related 
it in an interesting way. The book is well written, with great 



oare in colleoting and siftiiig the fads, and with anevidsBtd 
to he just to all parties. The early Hfe and slodiea of Tjfhi 
described somewhat briefly ; hot a full aoooant fe given «l 
early attempts at astronomical obaervatioii and of the endown 
given him by King Frederick IT. to enable liim to punm 
chosen work. The Island of Hveen, which was aasigned hi 
hold during the king*s pleasure, became the scene of his ommi 
portant discoveries ; and the income it afforded, together 
certain other revenues placed at his disposal by bis royal fi 
and patron, enabled him to hire assistants and to p roae c ul 
work vigorooffly for many years. But after the death of 1 
erick the authorities were less favorable to Tycbo ; so that a 
his endowments were taken from him, and be left Denmai 
a new field of latwr under the German emperor at Prague, 
fessor Dreyer gives a very good description of the Island of H 
and the facilities available there for astronomicsal work, and 
endeavors to explain how and why Tycbo Brahe lost his pa 
there, ~ a misfortune due quite as much to Tycho*8 own I 
as to the disfavor of the autfiorities. His new station at F^ 
is also well descrit)ed ; and one of the most interesting pst 
in the book is that relating the meeting of the veteran Tycho 
the young Kepler, an event of such significance in the ds« 
ment of science. Indeed, this meeting was the most impo 
result of Tjcho's residence at Prague, which was soon teroDi 
by his death in his fifty -fifth year. 

Of Tycho Brahe*s scientific achievements. Professor h 
gives a full and detailed account. He was an obserrern 
than a thinker, and bis biographer thinks that his obe cr n 
could liardly have been surpassed in accuracy but for the ii 
tion of the telescope. The instruments he employed, mat 
which were devised by him, are described with some minnK 
and the importance of his observations as a basis for the tiM 
of Kepler and Newton is clearly shown. Tycho's most impo 
labors, in Professor Dreyer's opinion, were those relating t 
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re-actionary phenomena hav^e been quite uniform, tbey have 
proved to be far from absolutely so. 

Then as to the supposed mode of action of the lymph in 
deetroyinfiT tuberculous tissue, or scattering the bacilli, there 
is opportunity for much difference in opinion. The doctrine 
of specific action is losing rather than gaining ground in the 
light of present clinical experience here and abroad. For- 
tunately, the autopsies have been few, and patholog^ical op- 
portunities have been limited. So far, there have been few 
lesions peculiar and striking enough to show any direct re- 
lati6ns of cause and effect in the use of the remedy. Many 
observers have noted no changes whatever in tuberculous 
joints opened by surgical operation after the lymph has done 
its re-actionary work, while others have described degenera- 
tive change which may or may not have existed before the 
inoculation treatment was commenced. The examinations 
of lung lesions have shown equally various conditions from 
that of limited areas of injection around decomposing tuber- 
cular masses, as usually seen in cases under ordinary treat- 
ment, to that of extensive infiltration of neighboring tissue. 
The latter phenomena have been described also in con- 
nection with tubercular diseases of the larynx, where suffo- 
cation has been thereby threatened, and particularly in cases 
of lupus, in which the turgidity of surrounding parts has 
been almost the rule, and has been associated with incrusta- 
tion of the surface. 

While such effects confirm the predictions of Professor 
Koch regarding local re-actions, and encourage further 
study, we have as yet made no notable progress in ultimately 
curing tuberculosis, or in proving that the lymph acts differ- 
ently from any other substance containing an active albu- 
minoid substance capable of producing systemic poisoning 
with local manifestations. Theorizing on this basis, it would 
be legitimate to assume that any organic poison similar to 
that which the lymph contains would attack most strongly 
a weakened body, such as we find in tuberculous patients. 
The parts invaded by a degenerative disease, and necessarily 
most lacking in vitality, would be the first to be affected. 
As a consequence, strong re-actions might easily occur in 
the shape of increased local congestions and infiltrations, 
with the usual attendant phenomena of an augmented gen- 
eral febrile disturbance. From such a standpoint it may not 
be difficult to understand how the tuberculous tissue as such 
might be killed independently of any elective action of the 
lymph. 

At best, we must admit that the simple destruction of the 
diseased tissue, even if such can always be assured, is but a 
part of a very complex process of cure for tuberculous dis- 
ease. Something more is required than mere injections and 
resulting re-actions. 

While we may congratulate ourselves that we have even 
progressed thus far, we have scarcely taken more than a first 
step. Much more difficult tasks are the safe elimination of 
the rapid local decomposition occasioned by the lymph, and 
the subsequent reparation of the invaded parts. Already we 
are told that in cases of tuberculous joints and glands relief 
can be obtained ultimately by surgical measures only. 

What becomes of the bacilli which are not directly 
affected by the lymph treatment is a question of considera- 
ble importance. The statement of Virchow, that when they 
are routed they are scattered in adjoining sound tissue, is 
doubtless backed by a careful and intelligent study of post- 
mortem appearances. Until, however, more definite facts 
than those already offered are given, it will be well to sus- 
pend judgment. — Medical Record, Jan. 17, 1891. 



TREES IN LONDON. 

From a sanitary point of view, it is generally held that trees 
useful, though some maintain that near houses they are of 
harmful from their shutting out sunlight Whatever may be 
relative value of different views put forward, observations m 
within the last few years seem to establish the fact that withi 
five- mile circle from Charing Cross the amount c^ foliage is 
creasing. Many of the main roads leading out of Ixmdon h 
been planted with treee, and, largely through the influence of 
Metropolitan Public Gardens Association, many open spaces h 
been beautified by foliage. ' But while the number of trees pis 
on public ground is increasing, both the number, and, through t 
close lopping, the size, of trees on private ground, are decreasi 
and the g^ins are far outbalanced by the losses. 

The losses may be grouped under two heads : — 

1. The cutting- down of trees completely. This is mostly do 
clearances for building; and within the five-mile circle the 
struction of trees in pasture-lands is small, compared with : 
breaking-up of gardens. In many parts houses standing in fn 
one to two acres of ground are demolished for rows* ordos 
packed semi-detached villas, and the gardens are destroy i 
make way for them. Recent changes in the Heme Hill Ane 
are a good typical example of this. Where three years ififae 
were around country houses grounds rich with timber wML 
trees, are now roads closely built on either side, with a fewifa 
yards of front that might be effectively treated with tilei 
small pattern '* carpet bedding,** but are not large enough for tn 
Instances of this kind might be quoted from many dtstrictsaroi 
London. Again, the older roads of villas, that had some twa 
five to forty feet of garden between the front door and the g 
with more at the back, are in all parts little by little being hoc 
up to make streets which have their frontage flush with the p 
ment, or a depth of some three to four feet, at the most, n 
off. The miles of plain fronted brick terraces built from sev 
to one hundred years ago are (probably as the leases run 
being replaced by rows with their front doors leading din 
from the pavement. Architecturally there may be an impr 
ment ; but the gardens, which average about thirty feet in len 
are lost. Front gardens are gradually disappearing from Ixmk 
and with them go the trees that used to make the public waj 
changefuUy pleasant from bright spring to rich tinted antumi 

2. In districts where gardens remain, there is a large incr 
in the cutting-down and close lopping of trees. It is diffico 
assign the cause for this; but whatever the explanation, the 
remains that the trees, instead of being annually pruned, aiei 
denly lopped, till, in hundreds of cases, they are reduced t 
trunk and a foot or two, or a few inches, of branch-stumps. I 
trees grow symmetrically except when isolated, and eveoA 
prevailing winds have their influence; and in towns rows of^ 
ings have an effect similar to copses and hill contours in pnl 
tion. And in many cases around London there*may be seen t 
so carefully tended from year to year that they but little overb 
flower-beds, grow well above the pavement, and yet do not 1 
unnaturally distorted. 

Many fine elms and spreading poplars and acacias may be s 
their trunks covered with ivy or other creepers, and the lo 
branches carefully removed, so that sunlight falls on Che si 
garden, and the lower rooms have light. It would seem 1 
want of management while trees are young is one of the cause 
ignorant lopping being resorted to ; and another, that f orest-t 
have been planted where fine- leaved and small- habit trees wo 
have been more appropriate. 

It can be easily observed that the increasing number of pu 
trees are periodically attended to, while private trees are dis 
pearing piecemeal, or being entirely swept away. London has 
the last few years, gained in planted open places ; but the acre 
does not equal the small lawns, grass-plots, shrubs, and trees l( 



A GENERAii exhibition of the Kingdom of Bohemia is to 
held this year at Prague, this being the centennial jubilee of 
first trades exhibition on the continent at Prague, in 179^. 1 
exhibition will last from May until the 15th of October, 1891. 
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LETTERS TO THE EDITOR. 

rreapondenta are requested tobe(U brief <u poMi6l«. The writer^B name 

U caaee required aa proof of good faith. 

tditor will be glad to publish any queries consonant %oith the char<u:ter 

journal. 

equest, twenty copies of the number containing his communication will 

tiishedfree to any correspondent. 

The Flight of Birds. 

E would suppofle that there could be little difference of 
>n in regard to such fundamental principles of avian flight 
e direction in which the down-stroke of the wings is deliv- 
and the relative positions to a horizontal plane of the anterior 
losterior margins of the wings during this and the up-stroke* 
rtheless the other day I was completely astounded at some 
expressed in ** Animal Locomotion; or. Walking?, Swimming, 
Flying," by G. Bell Pettigrew, M.D., F.RS., F.R S.E., 
y.P.E., and connected with several other scientific and edu- 
nal institutions (International Scientific Series, 1888). 
ver having happened to see any review or remarks upon this 
rkable work, I am in ignorance of how it has been received 
e scientific world. To me it appears so completely illogical 
rts, that I cannot refrain from presenting these remarks ; so 
if I be as completely mistaken as to me appears to be* this 
»r, 8ome one ^may kindly put me aright, that my ignorance 
ne fundamental points of aerostatics and animal mechanism 
Qot vitiate my further observations in this line. It is with 
jerable difiSdence that I venture to advance my opinion 
St that of one who has spent some twenty years upon the 
ct, and who, judging by the position that he occupies, cer- 
' should be capable of coming to satisfactory conclusions on 
ubject; but my utter inability, after considerable study of 
latter, to admit the possibility of what is given as the main 
iple of avian flight, induces me to bring the matter for- 

• 

ill put the case in the author's own words, here as elsewhere, 
his Italics (p. 197): •* Reasons why the effective stroke should 
livered downwards and forwards. — The wings of all birds, 
?ver their form, act by alternately presenting oblique and 
aratively non-oblique surfaces to the air, — the mere exten- 
»f the pinion, as has been shown, causing the primary, sec- 
y, and tertiary feathers to roll down till they make an angle 
* or so with the horizon, in order to prepare it for giving the 
ive stroke, which is delivered with great rapidity and energy, 
lownward and forward direction." My flrst impression was 
mch a movement would drive the bird upwards and back- 
3, and subsequent study of the subject only makes me the 
positive of this. Theoretically I believe that any body sua- 
»d in a fluid medium will tend to move in a direction opposite 
It in which the medium is forced by the members of that 
Take a wing of a bird and vibrate it rapidly, as its move- 
} are described by Dr. Pettigrew, before the flame of a candle, 
7e shall find that the. flame is driven downward and for- 

• 

p. 95 we are told, ** In the water the wing, when most effec- 
strikes downwards and backwards, and acts as an auxiliary 

foot ; wbeieas in the air it strikes downwards and forwards.'*'' 

to see why a movement that produces locomotion in one 
ion in water should be reversed in the air to produce locomo- 
d the same direction ; and my mystification is increased when 
[ on p. 108, ** Flight may also be produced by a very oblique 
(most horizontal stroke of the wing, as in some insects, e.g., 
^asp, blue-bottle, and other flies," for here I am left in 

whether opposite directions of applying the wing produce 
me direction of locomotion, or whether I am to believe that 
imost horizontal stroke of the wing " forwards produces a 
rd movement of the body. For the present I am inclined to 
e neither the one nor the other. Again, on p. 204, in the 
lation of Fig. 107, we read, *' The Red-headed Pochard 
pda ferina, linn.) in the act of dropping upon the water; 
isd BXkd Ixxly being inclined upwards and forwards, the feet 
ided, and the wings delivering vigorous short strokes in a 
ward and f<nrward direction. — Original." The questions 
ited to my mind by this are these : *' Does the duck really 
;o increaae its speed just k>efore alighting upon the water, or 



does the fact of the^strokes being * vigorous short strokes' diamet- 
rically change their effect on the body from what would be pro- 
duced by leisurely short strokes or vigorous long strokes?" I 
imagme that if the bird were in its right mind it would wish to 
check its course, — in other words, to give an upward and back- 
ward impulse to its body before coming in contact with the water, — 
and I should approve of its giving downward and forward strokes 
to its wings in order to accomplish this end. 

Many other of Dr. Pettlgrew*s illustrations, both pictorial and 
verbal, also do violence to my ideas without convincing me : In 
fact, I seem to see exactly the opposite in them to what he has 
found. For Instance : in Figs. 53 and 54, illustrating the action 
of the wing, the hinder edge of the wing must be below the 
anterior on the up-stroke and above it on the down-stroke, which 
is exactly the reverse of what he tells us occurs in flight. On pp. 
156 and 157 we read, ** It is a condition of natural wings; and of 




9 ^ / ^ c 

FIG. 1 (PIG. 81 IN ORIGINAL). 

artificial wings constructed on the principle of living wings, that 
when forcibly elevated and depressed, even in a strictly vertical 
durection, they inevitably dart forward. This is well shown in 
Fig. 81. If, for example, the wing is suddenly depressed in a 
vertical direction, as represented at a &, it at once darts down- 
wards and forwards in a curve to c, thus converting the vertical 
down-stroke into a down oblique forward stroke. If, again, the 
wing be suddenly elevated in a strictly vertical direction, as at 
c dy the wing as certainly darts upwards and forwards in a curve 
to e, thus converting the vertical up-stroke into an upward oblique 
forward stroke. The same thing happens when the wing is de- 
pressed from e to/, and elevated from g to hr Admitted. But 
the posterior margin of the wing must be elevated during this 
movement, or one of two things must take place. If thiA margin 
be depressed, the wing will move In a contrary direction; Le., 
backwards and downwards. If this does not take place, then 
force must be used which will cause an appreciable upward and 




FIG. 8 (FIG. 116 IN ORIGINAL). 

backward recoil to the hand moving the wing. In the same way 
the posterior margin of the wing will be lower than the anterior 
Instead of above it, as the author states, during the upward stroke 
of the wing. Also I had imagined that the buoyancy and pro- 
gression of a bird depended on the resistance that the wing en- 
countered. If it be allowed to move in the plane of least re^ 
sistance, it will move forward while the body remains stationary ; 
whereas if not allowed to move forward, or forced slightly back- 
ward, then, and only then, can a forward impulse be given to the 
body. I might cite my personal observations of the movements 
of the wings of flying birds against the observations of Dr. Petti- 
grew; but in that case he would have in his favor the longer 
length of time during which his observations have taken place. 

To draw the discussion to a close, which, if I am in the wrong, 
has sufficiently exposed my ignorance, I will caU attention to Fig. 
116. On p. 281 we read, *< Instead of the two wings forming one 
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cone, the base of which is directed forwards^ each wing of itself 
forms two cones, the bases of which are directed backwards and 
outwards, as shown at Fig. 116. In this figure the action of the 
wing is compared to the sculling of an oar, to which it bears con- 
siderable resemblance.! The one cone, vix., that with its base 
directed outwards, is represented vtxbd. This cone corresponds 
to the area mapped out by the tip of the wing in the process of 
Elevating. The second cone, viz., that with its base directed back- 
wards, is rein^sented at g p n. This oone corresponds to the area 
mapped out by the posterior margin of the wing in the process of 
propelling. The two cones are produced in virtue of the wing 
rotating on its root and along its anterior margins as it ascends 
and descends (Fig. 80, p. 149; Fig. 88, p. 158). The present figure 
(116) shows the double twisting action of the wing, the tip de- 
scribing the figure of 8 indicated abefghdijkl; the pos- 
terior margins describing the figure of 8 indicated at p r n.'* 
We readily see that the cone xbd is formed by the downward or 
elevating stroke, the wing passing from ab to x 8 and c d. It is 
an elevating power both because of the direct lifting-power of the 
wing from ab to x 8, and because of the action of the two wings 
on the wedge or cone of air formed by the line c d and its corre- 
spondent of the opposite side. In this case the wing is in each of 
its positions extended on the lines ab, X8, and cd. But I can't 
as readily explain the oone qpn. That this transverse section of 
the wing does not run parallel to the lines op, qr, and m n if its 
edge be turned downward on the down-stroke and upward on the 
up-stroke, is evident. The down-stroke is the propelling one. Let us 
see bow it produces the cone. I have added the line 1 2 to the figure 
to represent the position of a transverse section of the wing during 
its downward course. As we have been told that the primaries, sec- 
ondaries, etc. , roll down into this position upon the wing being ex- 
tended, and as the wing is extended nearly at or upon the commence- 
ment of the down-stroke, we find that the plane of this section cuts 
the line op at an angle of about 60^, the line </ r at an angle of 
about 30^, and only becomes parallel to m n. Then here, as else- 
where, I have shown, we have very opposite causes producing the 
«ame effect. Now, let us see what really would be the result of 
this. We are told that the wing works upon compressed air, that 
*^ it produces a whirlwind of its own upon which it acts," etc. 
Let qp n represent, then, the cone of compressed air. The wing 
1 2, cutting into this cone at the angle which it does, will of ne- 
cessity be forced backwards towards the 'base p rUy instead of 
gliding along op, as it would were its posterior margins elevated 
.so that its plane lay in the direction op. The same state of 
affaurs, only reversed, would take place during the upward stroke 
^f the wing. 

In this discussion I have considered the wing as having a fiat 
vurface. That it is somewhat screw-shaped, i.e., twisted upon its 
axis, does not altar, so far as I can see, any of the principles here 
involved. It appears to me that during all of the discussion of 
flight Dr. Pettigrew has entirely failed to distinguish the difference 
between an active and a passive organ. In the inclination of the 
wings he has reasoned as though the air was acting on the wings 
instead of the opposite state of affairs, which occurs in active 
flight, where the wings act upon the air. 

There are numerous other points in aerial, aqueous, and terres- 
trial locomotion where I cannot help thinking that our author has 
erred ; but, as none of them involve such fundamental principles 
as have here been discussed, I will not now allude to them. 

Henrt L. Ward. 

TaoubAja, D.P., Mez., De& 80, 1890. 



The American Idea of Architecture. 

The statement in a recent issue of the Record and Guide, that 
the dominant conditions of American architecture ** are not those 
that make for the greatest beauty, or for the highest health, or 
for charm, but for the largest return in cash,*' is a most alarming 
indication of the estimation in which architecture is held in this 
country. Coming from so eminent a source, it carries additional 
weight, and shows very clearly that even those who by profession 
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> In scaUing, strictly speaking. It la the upper anrface of the oar which is 
«noflt effective, whereas In flying It la the ander." 



are nominally responsible for all that is g:reat or good, poor 
indifferent, in the important art ol arehitectare* have giten 
hope of elevating it to the broader platform which it occupied 
past times; and sorely, if Uie doctors have admitted tbepsti 
incurable, it is obviously unwise for an outsider to maintain 
contrary. 

This utterance of the Record and Ouide is an admissioii h 
exalted quarters that in architecture all consideratioiis rnosl 
sunk save those of dollars and cents. It shows, what indeed o 
be gathered any day in a brief walk throagh almost any street 
our chief cities, that the idea of art quality, of otility, of 
^tural effects of the environment, and many similar causes wli 
influence is to be traced in all the good architec^tiire of pieri 
periods, are quite wanting in the art of the present day and f 
eration. It is an indication of indifference to every thing but a 
of measuring art values and art qualities by the price per aqo 
inch, or, which is much the same thing, by the revenue penqn 
foot, — most necessary to keep in mind, bat altogether impnp 
in judging of architectural merits. The point to be remeBbm 
is not the falseness of this criterion, not its abeurdity. fand 
candid admission by an undisputed authority that it is thecntia 
principle in American architecture, and that it is useiv^oa- 
tend a^nst it. And, indeed, it might well be so; for ^ikUm 
has become firmly rooted in the minds of those who are 
with architecture, who are erecting buildings as well as 
them, it is impossible to look for any better results than wtkn 
already obtained. 

There is not only a popular misconception that architectuRi 
matter of cost, but also that it is concerned chiefly with thet 
teriors of buildings, and is not a science of plan, coQvenienoe. t 
and similar infiuences. It is not the least surprising that a peo 
who view their architecture through the medium of price ^ 
believe that the whole of it should be visible to the world at k 
in the exterior of their structures. That the American pubfi 
prone to judge of architecture by external aBsthetic qualitii 
quite evident from the recent exhibition of the Arciiitecti 
League in New York. This body is composed of the lead 
architects in the city, and its work is naturally the product of 
best architectural culture in the country. Its annual exhibit] 
are looked upon by that section of the public interested in 
serious treatment of architectural ideas as authoritative ind 
tions of whatever progress may have k>een made in Amec 
architecture during each year. Certainly the personnel U 
society, and the names of those who send their work.to its a 
bitions. are sufficient justification for the estimation in wtuchi 
held. The exhibition that has just closed cannot be viewed i 
all satisfactory to the public it was designed to inscruct; andi 
not because the work shown was of an inferior quality, «il> 
cause it was lacking in firm, intelligent treatment, or was d^ 
in ideas, but because the drawings consisted solely of exW 
and picturesque effects. 

It is not in the least critical of the work shown, to remark, ti 
in confining itself to these aspects of architecture, this impofl 
body of American architects has given its formal sanction to 
idea that if a building looks well, all has been done that is n 
ful to make it good architecture. On no other grounds doc 
appear possible to explain the predominance of exteriors in 
collection. It is to be admitted that the artistic treatmeo 
exteriors is one of the most important problems the architect 
to deal with ; but it is only one, and architecture has to do \ 
many. It is not unreasonable to insist that it is quite as impor 
to cover a given area well as to erect a fagade that extends 
wards into space for any desired distance. There is, howevi 
widely extended opinion that architecture is a matter of oucsi 
and is not at all of what is within. The outlook for Amer 
architecture is, in truth, discouraging when such a view rece 
the official support of an eminent body of architects. 

It is not to be supposed that so advanced a journal as 
Record and Guide should be backward in presenting the same i< 
In a late issue it gave a review of the work done on the west i 
of New York, the seat of the most active building operation 
the metropolis, in which, out of sixty-four illustrations, forty-z 
were of exteriors, twelve bits of interiors, and three i^ans. 
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' ironld wem lo be indiaputable, then, ib&l the American people 
' an BAtiefied witli their bnildinge if Ibe outaides ore t^ood- looking. 
' The atrncttiree illustrated in tbe Record and Otade include private 

reafdencea, apartment-bouses, botela, warehouses, and churches, 
^ any one of which must bare required some ingenuitj in arrange- 

nwntof plan, and have had some interesting constructive details, 
' but they are carefully biddea trom those who ebould be interested 

* In these eBsential portions of architecture. 
- These indications of the tendency of American architecture 

> 'riiow very clearly where the error is. The needs of tbe pablic are 

> b«eded in almost every phase of modern life and thought. The 
3 KwnufBcturer and the shop-keeper, not less than tbe editor and 
^ tbe artist, are ccmtinually on the lookout for what the public 

* wants, and hast«n to suj^ly them as soon as mauifested. The 
^ ^bllc evidently want only exteriors in architecture. Plans, use, 
■ mTironment, and other iiiatl«rs which were once pre-eminent in 

* tbe art, are now at a discount. Until the popular mind frees itself 
m twota such erroneous ideas, it will be impossible for tbe an lo make 
e I any progress. It is well to remember thnt tbe general public which 
ic Is satisfied with such things is more to blame for their continuance 
w. tfaan the architecte who prepare the designs; but it is a serious 
HI ntrogression when the architects join the popular movement, and 
:m give their assent and support to it by catering to its most objec- 
r tfonable featnres. Babs Ferree. 
I BdMOl ol ArcQlKclare, UnlTeraltr of PsDuirlTuils, Jan. 8. 
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under this test wonld be fatal to the theory." This statement of 
the case should be received with a little caution, however, because 
the presence of the moantain must be a modifying cause, and 
oftentimes there are cases in which some, part of tbe storm, or 
high, has ita action below tbe mountain-peaks (I have found this 
true especially at Pike's Peak); but the larger commotions of the 
atmosphere may be profitably studied at sncb points. 

In carrying out my studies on this problem, I have invariably 
sought for help from the original records, which are now so abun- 
dant at Mount Washington, Pike's Peak, and at many high sta- 
tions in Enrope, and I have massed thousands of obeervations 
bearing on the question. The first publication of these studies 
was in the American Meteorological Journal of August, 1B86, in 
which I showed that the temperature observations at tbe base and 
summit of Pic du Midi, in France, indicated a decided rise at both 
points on the approach of a storm. In October of Ibe following 
year I showed by tbe obeervations at Mount Washington that in 
both storms and highs there was the same fluctuation at the sum- 
mit as on the base, and that the mean temperature of the air-col- 
umn was ten to twelve degrees higher in storms, and the same 
amount lower in highs, than before or after tbe centre had passed. 

It seems to me that tbe crucial test in Dr. Haq^D's recent work, 
which has attracted so much attention, must be the recohls at 
the mountain stations, and I believe that this will be insisted on 
by Dr. Hann himself as strongly as by any one. In fact. Dr. 
Hann has based all his work on his interpretation of the records. 



Cyclones and Anticyclones. 

It seems to me that the discussion in regard to the origin of 
cyclones and anticyclones that has been in progress in Science and 
ottier journals for several months past opens up a question that 
bas BO long been regarded as settled, that it seems impossible to loofc 
apon it as being in doubt. It is, in short, as to whether gravitation 
Is tbe chief cause of movements of the air. Barometric obeerva- 
UoDB have directed attention so forcibly to tbe relative weights of 
columns of air in storm-centres and elsewhere, that it has been 
■Bsamed as a matter of course that tbe pressure gradients thus 
made manifest are the occasion of tbe horizontal movement ap- 
parent as wind. If this be tbe true explanation, in order that 
rach horizontal movement may continue, it is necessary that there 
be a oorrespondiag vertical movement, and that it be sustained by 
adequate renewal of the buoyancy of the air in tbe proper locali- 
ties. This renewal of buoyancy can only be accomplished, so far 
as our knowledge at present extends, by beating. But now we 
are informed as a matter of fact that the air at anticyclonic 
centres descends in spite of its being warmer at an elevation, and 
In like manner above cyclonic centres fails to descend, although 
eokter than at the surface of the earth. This certainly opens up 
tbe entire question as to whether there is ascensional movement 
at storm-centres commensurate with the extent and velocity of 
(be winds Mowing horizontally, and supposed to be due to an in- 
draught ; or, in Other words, whether gravitation really plays the 
part that has been tacitly assigned to it, or whether it must be 
felc^ated to a subordinate poeition. Personally T am very glad 
indeed that a discussion having such bearings bas come np at this 
particular juncture, becaose it has increased very decidedly my 
interest in following certain dews that look promising in regard 
to the effects of variations of the earth's magnetic condition as a 
whole. H. A. Vbeder. 

LrODS, H.T., Jan. S. 

Dr. Hann and the Condensation Theory of Storms. 
The time has not yet come for a review of the various discus- 
sions upon this subject that have been published during the past 
tour years. I doubt it there has ever tieen a better illostration, in 
tbe history of meteorology, of the sbeolate necessity there exists 
of appealing to observations in order to establish intricate theories, 
than the recent discussions on tbe reversal of t«mperature in oar 
storms and " highs," which is but another way of putting the 
l^oblem before as. In this very line Professor Davis says {Science, 
3aa. 2), " Beccnds of temperature made on high mountain- peaks 
furnish the best means of testing the convectional theory of 
cyclonee; for, even if aU other tests wereeuccessrully borne, failure 
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SoanbUnk, full oorvs ; Salibnrg, dottsd ourve. 

It seems to me that he has given altogether too much weight to a 
few isolated cases, while he has ignored hundreds of cases which 
disprove bis propoeitioQS. I have already shown in this journal 
for Sept. S, 18M, that the evidence at Sonnbllck is different only 
in degree ft«m that in this comitry, and I have there explained 
how the peculiar results in the remarkable high of barometer, 18S9 
(which, in fact, was the only tme in three years exhibiting snob 
discordances from the usual law), might be accounted for. I 
have now made a special study of the storm of Oct. 1, 1889, which 
Dr. Hann advanced as favMing his view, that the temperature in 
a storm falls as we rise in its centre, and at some height Is lower 
than that of tbe surrounding region. Tbe reenlte of this investi- 
gation so remarkably corroborate my poeition, that I preeent a 
copy of the curves in order that others may see the exact state of 
the case. 

These curves are constructed as follows. The lower or (nil 
curve represents the temperature observation fa- each day at 
£onnbliok. 8,0011 metres (10, IM feet), at 9 p.h., at which time vsiy 
nearly the mean for the twenty-four hours occurs; and tbe upper' 
or dotted curve shows the temperature at precisely the same time 
at Salzburg, just north of Sonnbiick, at a height of 48T metres (1,484 
feet). I have given tbe curves from Sept. 18 to Oct. 6, including 
tbe storm of the 1st. It will lie seen that there is a most remsdo- 
ble accordance between these curves; almost every bending at the 
base is faithfully reproduced at the summit; and, if any thin^ 
tbsre is generally a greater fluctuation on the mountain than oo 
the plain. This is not all, bowever. Examining the very date 
under discussion, Oct. 1, we find that at Sonnbllck the tempera- 
ture began rising on Sept. 39, and in twenty- four hoars had risen 



48 



SCIENCE. 



[Vou XVII. No. 41 



4.3** C. (7.6«> F.) ; in the next twenty-four hours it fell 1.4« (3.5« F.). 
and then fell 8.2*' (5.8^ F.), or a fall of 8.3® F. in forty-eight hours. 
It seems to me that no more positive disproof of Dr. Hann's posi- 
tion could be found than these very observations which have given 
rise to so much discussion. Here is the temperature higher in the 
centre of a storm than before and after it, both at base and sum- 
mit, exactly in accordance with theory, and directly opposed to 
Dr. Hann's position. 

Dr. Hann has tried to fortify his position by stating the fact 
that in thia storm the average temperature was 4® C. below the 
thirty-years* normal, and this temperature was lower than that in 
a high nearly two months later. As I showed in this journal for 
June 6, 1890, ^* the temperature in a vertical direction in a storm 
is not fixed, but may be ten degrees, or even more, lower than 
the average, and yet be many degrees above that of the surround- 
ing region. That the temperature in an October storm was lower 
than in a November high area is not in any wise remarkable." This 
position is exactly the one taken more recently by Professor Ferrel 
(Science, Dec. 19) ; so that we see that on all accounts Dr. Hann*s 
position is entirely untenable, and his disproof of the condensa- 
tion theory, if it amounts to any thing, is a direct proof in its 
favor, as shown by the records. H. A. Hazen. 

WMhiogtOD, Jan. 7. 



The Practicability of transporting^ the Negro back to Africa. 

A LITTLE more than a year ago there appeared in the columns 
of TJie Open Court of Chicago some very excellent articles upon 
the question as to the methods we should adopt in handling our 
African population in the future. There were two sides taken in 
the premises, — those in favor of making the attempt to assimilate 
this mighty host of millions of negroes we now have in our midst ; 
and those in favor of sending him back to the land of his ancestors. 
In the opinion of the present writer, the most able of all these 
articles came from the pen of Professor Ck>pe, and in the main we 
completely coincide with the views that that far-seeing thinker 
puts forth. 

Professor Ck>pe*S reasons for returning the African to Africa 
are most cogent indeed, and are stated in a philosophic and mas- 
terly manner. He lifts himself far above the state of the case as seen 
by the short-sighted party politician, or the sentimental hopes of the 
idealist or philanthropist, and, calling history and science to his 
aid, shows most conclusively that we incur a great danger in 
quietly submitting to the continued presence of this race of people 
among us. It is not my object here to enlarge upon his ably 
stated argument, for he has shown with marked precision and 
strength the dangers of hybridization of the white and black races 
in this country, and the constantly disturbing element the negro is 
in our national organization. By far the greatest danger, how- 
ever, comes from the mixture of the two races ; and that such is 
BOW going on, one has to but study the population of a city like 
Washington to appreciate. 

It is to be most devoutly hoped that in the very near future the 
pressing necessity of taking early action in this matter will be 
fully recognized; and, when such comes to be the case, the prac- 
tical question will surely arise as to the best ways and means of 
accomplishing the transfer. Little has been written upon this 
point as yet, though we all know that the proper exercise of 
ability, of energy, and the use of sufficient money, will effect it. It 
seems to me that the first steps that should be taken are those of 
an organization of an extensive American expedition to Africa, to 
primarily report upon the best available areas for colonization, 
taking conditions of climate and for future improvement into con- 
sideration. Such an expedition would have many decided advan- 
tages; for, in addition to making a well-organized initial move for 
the removal of the negro to his proper home, it would give 
America an opportunity to reap the national benefits that flow 
from such exploration, ~ credit of a nature that we now stand 
greatly in need of, as our last African expedition was practically 
a puerile failure. Finally, it would give scientific employment to 
several of the huge and expensive battle- ships we are now con- 
structing, and for which there is no other especial employment in 
these days of peace, beyond an exhibition of power. 



The next step should be in the direction of constructing t sd 
cient number of comfortable and -commodioiis ateaoieri hj bmii 
of which the transfer could be made; and apoo their oompleliai 
the necessary national legislation should be promptij enacted tk 
would efficiently result in the removal of every negro in tl 
country to those parts of the African c<mtinent selecled for tiin 
The settlement for such personal properties as the oomparstitc 
few negroes could justly lay claim to in the United Stales on 
be easily settled. It would not create a circnmstanoe an 
similar financial problems that we have most promptly and att 
factorily solved in former times. 

We do not need the ne^ro vote; we do not need his labor; «b 
least of all, do we need the injection of his lowly blood into a 
veins. On the other hand, *' Darkest Africa** can well stand, ■ 
with the greatest benefit, the introduction into her fertile vafti 
and upon her fair hillsides, of the very material fihe most reqni 
to inaugurate her development ; that is, several millioDs oif th 
descendants of her people, which, for a century and a half, Im 
enjoyed the tuition of the most highly civilized race npoo theta 
of the globe. R. W. Shuhuk 

Takom*, D.C., Jan. S. 

[*' Letters to Editor'* ooatinaed on p. fiO.] 

NOTES AND NEWS. 

An exhibition at Grolier Club, 29 East d2d Street, NevTa. 
of books on alchemy and early chemistry belonging to Dr. EC 
Bolton, is announced to close Monday, Jan 20; open aftenM 
from two to six o'clock. 

— Dr. Don Jose Nicolas Qutierrez, founder of the Cuban Acadea 
of Medical, Physical, and Natural Sciences at Havana, died De 
81, 1890, at the age of ninety. The rector of the university, ai 
Professor Poey of the same, still live, — one at the age of nioet 
the other ninety-one. 

— Owing to their g^atly increased trade in New York, Oeoj 
L. English & Co., mineralogists, have leased rooms at 783 and * 
Broadway (within three doors of their former location), in wUi 
they have more space than heretofore in their Philadelphia ■ 
New York stores combined. The consolidation of the two stofl 
and the formal transfer of the business, were made on Jvl- 
Mr. Niven, a member of the firm, started Dec. 18 on anotheit 
lecting-trip to the South-west and Mexico. 

— The question has been asked, ** Does the weather of Ktf 
divide itself into seven-year wet and dry periods?" Anod 
question that has been asked, and it is an important one too, 
* 'Is the ramf all of Kansas increasing?'' Audit is the object 
a paper by E. C. Murphy, C.E., Kansas University, Lawiw 
Kan., to answer these questions as correctly as the rainfall r 
ords of the State will permit, in which he concludes "from ' 
record of the observations thus far taken, that the law of sev 
year wet and dry periods does hold in Kansas, and also that ^ 
rainfall is steadily increasing in Kansas. 

— The next meeting of the American Branch of the Society 
Psychical Research will be held at the Association Hall, ccnnei 
Berkeley and Boylston Streets, Boston, Mass., on Tuesday, Jan. 
at 8 P.M. The following papers will be read: *< Report of Sc 
Recent Experiments in Automatic Writing,** by T. Barkworth 
be read by the secretary ; *< Report of Some Sittings with 1 
Piper in America," by R. Hodgson. ' No admittance except 
ticket. Elxtra tickets may be obtained by members or associc 
on application to the secretary, Richard Hodgson, 5 Boyls 
Place, Boston, Mass. 

— Staff-Commander J. G. Boulton, R.N., who has, since 
autumn of 1888, been engaged in a hydrographic survey of 
(Georgian Bay, during the past season completed a large prop 
tion of the work yet remaining to be done, being that part of 
east coast from Indian Islands to Moose Deer Point, and includ 
the important harbor and approaches of Parry Sound. The p 
not yet completed comprises the south-east extremity of the h 
lying south-eastward of a line joining Moose Deer Point and Po 
Rich, of which the most important portion is Matchedash Bay. T 
charts have just been issued by the British Admiralty, coveri 
the work done by Capt. Boulton in 1889. One of these embrat 
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^ the coast from Collins Inlet to McCk>7 Islands, including the bar- 
' bora of French River, Byng Inlet, and Point au Baril. In conse- 
quence of the shoal water, low land, and innumerable islands in 
' tibia sheet, navigation is very difficult, and the extremely broken 
character of the coast line shows the immense quantity of work 
iliTolved in making a thorough survey of this district. The sec- 
ond chart referred to shows St. Joseph*8 Channel north of St. 
-JToteph Island, and will be of great use to American as well as 
Omadian shipping. It includes the western limit of Capt. Boul- 
tea*8 work, the west extremity of the sheet connecting with the 
American Coast Survey charts. 

— At the meeting of the French Academy on Dec. 8, as we 
learn from Nature of Jan. 1, 1891, M. Mascart presented a work 
tiy Gen. A. de Tillo on the distribution of atmospheric pressure in 

' -flbe Russian Empire and Asia from 1836 to 1885. The work con- 
^ fliato of an atlas of 69 charts, and a discussion of the monthly and 
*■ amnual values, as well as of the variability of pressure, and the 
'' xelations existing between the variations of pressure and those of 
* temperature at 136 stations. The highest pressure quoted is 31.63 
K Inches (reduced to sea-level), in December, 1877, at Barnaoul; and 
this is stated to be the highest reading on record. But in the 
Quarterly Journal of the Royal Meteorological Society for July, 
1887, Mr. C. Hardinic quoted, on the authority of Professor Loomis, 
a reading of 81.72 inches on Dec. 16, 1877, at Semipatalinsk. In 
•^ Nature, vol. xxxv. p. 344, Mr. Blanford quoted the lowest read- 
^ ing on record at any land station, viz., 27.12 (reduced to English 
^ standards), which occurred on Sept. 22, 1885, on the coast of Orissa. 
These readings give a difference of 4.6 inches, probably the max- 
imum range of the barometer ever observed at the earth's surface. 

— A microscopical study by Herr Schultz, of the skin of toads 
^ and salamanders, has yielded some interesting results. As stated 

in Nature J there are two kinds of glands, — mucus and poison 
glands. The former are numerous over the whole body ; while 
the latter are on the back of body and limbe, and there are groups 

•^ In the ear-region behind the eye, and in the salamander at the 
angle of the jaw. The mucus-glands are spherical, have a clear, 
glaasy appearance, and contain mucus-cells and mucus : the 
poison-glands, which are in regular strips on the salamander, are 
oval, much larger, and have a dark, granular look! from strongly 

t refractive drops of poison, a good re-agent for which is copper- 
hasmatoxylin. The poisonous elements are from epithelial cells 
lining the glands. The mucus-glands are for moistening the skin ; 
and the liquid has no special smell, nor a bitter or acid taste. 
The poison-glands are, of course, protective ; and the corrosive 
juice is discharged differently in toads and salamanders, on stim- 
ulating electrically. In the latter it is spirted out in a fine jet, 
aometimes more than a foot in length ; whereas in the toad, after 

, longer action of the current, it exudes sparingly, in drops. The 
physiological action of the poison has lately been studied by some 

^ Frenchmen. There is no reason, according to Herr Schultz, for 
supposing that the mucus-glands sometimes become poisonous. 

—At a meeting of the Biological Club of Columbus, 0., Jan, 5, 
^ Professor Lazenby gave a report of the twenty-fourth annual 
meeting of the Ohio State Horticultural Society, recently held at 
Zanesville, saying that the principal interest seemed to centre in 
three subjects, — new varieties of fruits; the use of fungicides; 
and cross-fertilization, especially between the peach and cherry. 
It was the decision of fruit-growers present that for them the 
older, standard varieties are still much better than many of those 
of only recent advent in the horticultural world. For the para- 
sitic fungi, which do such great injury to many of our fruit-trees 
and vines, it was recommended to spray with a solution of sul- 
phate of copper and ammonia. All the difference in a fruit-crop 
between success and failure may be seen by comparing those or- 
chards and vineyards which have been sprayed with those which 
have not. For cross -fertilization it may be said that the experi- 
ment of crossing the peach and cherry was successful in eleven 
instances last spring at the Ohio State University. Mr. W. C. 
Werner next spoke of the varieties of the beautiful little ever- 
^preen, much used for hedges, the arbor- vitSB ( Thuyia occidentalis). 
Mr. C. P. Sigerfooe described two Indian graves recently opened 
in a gravel pit near the western extension of Lane Avenue at 



North Columbus. These graves were in a cultivated fi^ld situated 
on a promontory near the Olentangy River at the new bridge jui*t 
above the college farm. One contained the skeleton of a n»n 
about twenty-five years of age, and the other that of a woman of 
about sixty years. Each had evidently been buried in a sitting 
posture; and the hand of the man was supported toward the 
mouth with a mussel-shell near it, as though it had been intended 
to serve as a drinking-vessel for the entombed individual on his 
journey to tbe land of the Great Spirit. The bottom of this grave 
was at least seven feet beneath the surface of the ground, so the 
head was covered by about three feet of soil. For about one foot 
under the skeleton was found disturbed gravel and dirt, and be- 
neath this was yet two or three inches of ashes and cinders. The 
charcoal, one piece being two and one-half feet long, showed that 
there had been a fire which was smothered by the material thrown 
over it. The woman*s grave showed no evidences of fire beneath 
it, although such were found above in the form of cinders mixed 
with the material with which the grave was filled. No relics 
whatever were found excepting some pieces of pottery in each 
grave. 

— In a report to the British Foreign Office, recently published, 
Col. Stewart, the British consul-general at Tabreez, calls attention 
to tbe curious system of lakes in that region, situated at a great 
elevation above the sea-level. According to Nature of Jan. 8, 
these are the lake of Urumia, situated 4,100tfeet above the sea. 
Lake Van, and the Guektcha lake. Lake Van is in Turkish 
territory, and the Guektcha lake in Russian territory, though 
both are near the bottom of the Persian province of Azarbaijan, 
in which is situated the lake of Urumia, the largest and most im- 
portant. It is 84 miles long and 24 miles broad, and is probably 
the saltest piece of water on earth, being much salter than the 
Dead Sea. The water contains nearly 22 per cent of salt. Its 
northern coasts are incrusted with a border of salt glittering white 
in the sun.^ It is said that no living thing can survive in it, but 
a very small species of jelly-fish does exist in its waters. Many 
streams pour down from the Kurdish Mountains, which border 
Turkey, and render the country between them and the lake of 
Urumia very green and fertile. This part of the country looks 
more like India than Persia, but the climate is severe in winter. 
The whole country being situated from 4,000 feet to 5,000 feet 
above ocean-level, the snowfall in winter is great. At night in 
winter the thermometer falls frequently below zero of Fahrenheit, 
but in the day-time it rises considerably, generally reaching 28^ 
or 80^, and this with a bright sun over head. Many people are 
frozen to death on the roads in winter while crossing the various 
passes. The winter climate may be compared to that of Canada, 
but the summer approaches that of northern India. 

— The wren is generally supposed to be a gentle little bird, yet 
on occasion it seems capable of displaying any thing but an amia- 
ble temper. In the Selbome Society's magazine, Mr. Aubrey Ed- 
wards gives from his note-book the following account (quoted in 
Nature of Jan. 1) of what he calls *< a disgraceful scene" between 
two male wrens: ** April 15, 1889. — I have just been watching two 
golden-crested wrens fighting. They first attracted my attention 
by getting up from the ground almost under my feet, and enga- 
ging again and falling to the ground. Then rising again, one 
chased the other into a yew-tree near, where I had a good close 
view of them as they challenged each other, ruffling their feath- 
ers, shaking their bodies, singing and dancing about with crests 
erected, the sun shining on the orange-colored crests, — such a 
pretty sight! After they had been talking big at each other for 
some minutes, the hen arrived on the scene, and a desperate fight 
ensued, the two cocks falling to the ground in fierce embrace, 
rolling over each other occasionally, but for the most part lying 
still on the ground with their claws buried in each other's feathers 
for about a minute. The hen was close by them on the ground, 
moving about, and looking very much concerned at the affray. 
Her pale-yellow crest contrasted notably with the rich orange of 
the males. After getting up, renewing the combat in a currant- 
bush, falling again, and struggling on the ground, they rose and 
had a chase round the yew-trees, the hen following to see the fun, 
and presently went off and were lost to view." 
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The New Yobk Evening Post published, in its issue of Jan. 9, a 
letter from Cornell Universitj which has a singular tone, and 
makes most remarkable statements. It asserts that some of the 
ablest professors in the literary branches of the university are 
proposing to resign, because, as they state, they are unable to see 
that progress in their own departments which has for some years 
past distinguished the technical schools of the university. It is 
said, that, although the academic departments have been continu- 
ally strengthened by the addition of new departments and of able 
men to the staff of professors and instructors, these departments 
still fall behind the others in their rate of growth. This state of 
things is attributed to the fact that the price of tuition has been 
increased, though it is not stated why this increase should affect 
their departments more than others. In all institutions of learn- 
ing the cost of the technical instruction has been from the first, 
both to the institution and to the student, greater than purely 
literary instruction; and the flocking of students into them, in 
spite of this disadvantage, is as observable in other colleges as in 
that from which this curious complaint comes. The real state of the 
case is, we are confident, that the establishment of technical edu- 
cation meets the need and fulfils the desires of a very large pro- 
portion of young men who have no inclination to defer going into 
business for the purpose of getting an education of the older sort, 
— a mistake, we think, — but who are keen enough to see that 
certain branches of business must be most successfully pursued by 



those who have had the professiocial preliminary training,! 
education in the usual sense of that tenn^ which b reqioRd 
give the novice a good hold upon its principles mud pcacCioe. 1 
profession of engineering, for example, has becoaie a leaniedp 
fession; and the graduates of these profefsional schools are m 
carefully and remorselessly sorted out from the great mass ti 
are those who desire to enter either of the olda'« scMsalled lean 
professions. Engineering schools often gradoale not moce tl 
one-third their entering classes. It is not at all likdy that ac 
and learned professors are proposing to leave any such good pt 
tions as are held at Cornell, or other great universities, on thii , 
count. The fact is, that the state of things noted is perfsa 
natural and proper; and the result is, that every profesBor 
ability and ambition takes advantage of his good fortune is bi 
ing smaller classes to prosecute his studies and his re8earclMi,fl 
thus to teach the world, as well as his own students, both ben 
and more widely. Any such positions vacated in any of oval 
leges will be gladly taken by brighter men who seek jialdi 
opportunity. 

LETTERS TO THE EDITOR. 
[Continaed from p. 48.] 

The Skeleton in Armor. 

Professor Anderson was correct in saying that the Mm^ 
immortalized by Longfellow, was discovered at Fall River, In, 
in 1831 ; and not in 1887, as Mr. Beaucbamp states on fk S^ 
your last number (Jan. 9, 1891). 

The actual date of the discovery was April 26, 1831, and tl 
earliest account of it was published in The American Magsm 
vol. iii. p. 484 (August, 1887). This was copied into Barber's *"! 
torical Collections for Massachusetts,'" p. 128; and from ft 
source Col. Stone transferred it to his '* Life of Brant.*' Tbiis 
account for Mr. Watson's having omitted Stone from his Iii 
authorities. Subsequently, in 1889, several other skeletons i 
discovered in about the same locality, near the boundary-litt 
tween Fall River and Tiverton, R.L, accompanied by pred 
similar objects as the first. The original skeleton, whichi 
been preserved in the Museum of the Troy Athenaeum («< t 
was the old name of Fall River), was destroyed by a fire a 
the year 1848. Some of the relics discovered with the skek 
disinterred in 1889 are now to be seen at the Redwood I^ 
in Newport. These diflPerent discoveries of similar interm 
some years apart, have occasioned the confusion of dates. 

A few years ago a skeleton was discovered at Centr«vin 
Cape Cod, with a brass breastplate precisely like the one < 
nally found in 1881. This is described by Henry £. Chaae h 
** Smithsonian Report," 1888, p. 902. 

It is worth noticing, that besides the <* flat, triangular ai 
heads of sheet coppery'' to which Mr. Beaucbamp refers as bi 
been recently found in the Iroquois district of New York, sii 
in shape to those made of brass disinterred with the skeletc 
1831, like objects, also made of sheet brass, have not infrequ 
been met with in other localities (see hSBxyrfs Primitive Indi 
p. 430; Jones's Antiquities of the Southern Indians, p. 251 
ports of the Peahody Museum^ ii. p. 783, iii. pp. 85, 195 ; Be 
of Long Island Historical Society (1878-81), p. 40; Smithst 
Beport, 1883, p. 901). 

We learn whence the Indians procured the brass of ^ 
these arrow-heads were fabricated, from the account fciv< 
Underbill's ** History of the Pequod War " {Collections of M 
chuseits Historical Society [3d series], vol. vi. p. 17), who te! 
that a Dutch trader was prevented from bartering with thi 
quods on the ground that they were to be supplied in part 
** kettles, or the like, which make their arrow-heads." Sir 
dinando GK>rges, earlier than this, had complained about '« <j 
derly persons," who sold the savages *• arrow-heads and < 
arms" (** Description of New England," ibid, p. 70). 

The earliest notices of the Indians often speak of their ar 
as being headed with brass. This was the case with those ** t 
up" and sent to England in the first encounter of the Pilg 
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?m (MduRT's Relation^ p. 55 [Dexter's edition] ). William 
New England's Prospect, part ii. chap. xvii. p. 101) speaks 

as made of this material : so does the Rev. Francis Hig- 
;*'New England's Plantation," in Young's Chronicles of 
htuettSt p. 257). 
ubtedlj the Indians found it easier to cut up brass kettles 

purpose than to pound out with their stone hammers 
f native copper. This they were in the habit of doing, 
ig to Brereton (•* Brief and True Relation of the Discovery 
"Jorth Part of Virginia," in Collections of Massachusetts 
xd Society [3d series], vol. viii. p. 91). 

Henby W. Hatnes. 

ran. 18. 



Meteorology and Mathematics. 

time when the tide of meteorological controversy in your 
8 runs high and the general outcry is for revision of the 
ories, — all apparently because Dr. Hann last spring made 
rroneous deductions from observations in the Alps, which 
; convinced anybody (vide Hazen), — you may permit me to 
r small share to the general conflagration, out of the ashes 
;h the true Phoenix may some day be expected to rise in all 

y. 

1 1 here wish to sacrifice on the altar of truth is the so-called 
natical treatment of the circulation of the atmosphere ; and 
XM^asion from a letter by WiUiam Ferrel in your issue of 
wherein the writer complains that Dr. Hann has never 
ted to show that his results have been deduced from erro- 
)rinciples or processes. 

. not aware that any mathematician has ever attempted to 
>n rational mechanical principles, what would be the motion 
(dy of air moving over the surface of a rotating globe, — 
er the free and empty surface, but on the bottom of the air 
sally enveloping and rotating with this globe, being part 
iroel of this air itself, — but I think it can be shown, by 
; ever so little into the true nature of this subject, that the 
tn is far more complicated than Professor Ferrel seems to 
»e. 

the speed wherewith places at different latitudes on the 
surface rotate differ in proportion to their distances from 
is, so it is concluded by Ferrel and others that a particle of 
leflected towards the east when moving towards the poles, 
awards the west when moving towards the equator, 
ffoportion, however, as the speed of rotation of the particle 
chaoges while it moves from latitude to latitude, so also the 
Togal force to which it is exposed changes; and therefore, 
lange in the former should have the effect of deflecting a 
t of surface air laterally, so also the effect of the latter must 
leflect the current in a vertical direction. The result hereof 
all pole-bound currents should appear as upper currents, 
he surface wind should always be directed more or less 
is the equator, and never in the opposite direction. This, 
rer, does not agree with observations. There is a continuous 
it of surface air round the t)order of any anticyclone, while 
ct consequence of Professor Ferrers theory we should only 
t to And this current round one-half the circumference of the 
>reesure, the other half being deflected into an upper cur- 

ording to the way the writer was taught applied mathe- 
i (a discipline, by the way, incomparably more difficult to 
r than mathematics itself), it is no^ admissible to pick out 
' the forces acting upon a body in motion, and ignore an- 
^f equal importance, simply because it does not suit our pur- 

k paper, ** On the Cause of Trade- Winds,'' read before the 
ican Society of Civil Engineers Dec. 18, 1889 (dee " Trans- 
s,'' vol. xxiii. August, 1890), the writer allowed himself to 
It how the gyratory motion of the surface air might be ac- 
id for independently of a supposed effect of the earth's rota- 
(vhich theory, as we have just seen, doesn't bear closer 
tion; and one of America's most eminent engineers, Mr. 
» Maodonald, got up at the meeting, and declared the ex- 
ion given the only rational one he had ever heard, and well 



worth the most careful study. I therefore beg to call the reader's 
attention to the contents of this paper; and, by comparing my 
diagrams with the isobaric charts over the North Atlantic for the 
autumn of 1889, he may see the reason why Dr. Hann found the 
temperature of the anticyclonic air in the Alps so exceptionally 
high. Franz A. Velschow, C.E. 

Brooklyn, Jan. 7. 

The Education of the Deaf. 

Spoken language is the product of the mind enjoined with the 
enjoyment of all the senses. Its acquisition is facilitated through 
the sense of hearing, but the latter is not indispensable to it; and 
to its reproduction by the deaf (without its musical intonation) a 
normal throat and mouth are requisite. * Dr. Gillett says, *' This 
[intelligence] the deaf-mute has perfectly" (Science^ Dec. 26, p. 
355). As roost of the deaf possess these requirements, the ques- 
tion that now arises is this: *^ Is it expedient to invent an artifi- 
cial sign-language, which of course presupposes articulate speech, 
in order to impart the latter to the deaf?" Emphatically, no. 
The oral schools now in existence in this country prove this fact 
beyond the shadow of a doubt. One of Dr. GiUett's objections is 
this: **For, while he [the deaf] may utter distinct articulate 
sounds for others to receive, he cannot receive them himself, and 
is consequently thrown back upon the visible movements of the 
superficial parts of the organs of voice, which are chiefly the lipe " 
{Science, Pec. 26, p. 357). The deaf will read from the lips- 
mouth readily when spoken to without voice, that is, mutely ; 
and it is a phenomenon that they are enabled to recognize e^en 
the distinction between being addressed audibly and mutely. 
They will often converse mutely with each other in the school- 
room, when desirous of not being overheard by their teacher. 
Lately one of my patients happened to be a (Chinaman. On in- 
quiring of him what he uses at his meals, — a fork and a knife, or 
chop-sticks, — he said that at home he uses the latter, but when 
eating at a restaurant he uses the former. Early education and 
impressions are lasting. The same is applicable to those mutes 
who are educated by the combined system, where an artificial 
sign-language forms the basis of instruction. When a mute edu- 
cated by that system meetp a deaf-mute who was taught by the 
oral system, the former will naturally address the latter by signs. 
To start the conversation, the first question perhaps will be, <* Do 
you know Mr. P— t ? " The sign for ** Mr. P— t " is this: closing 
the thumb and all the fingers except the forefinger, with which 
he taps himself at the temple. The other repeats the sign for 
*' P — t," shakes his head, and indicates by expressions that he 
does not know what this sign means; then the former spells with 
his fingers the words **P^t, teacher;" and such conversations 
may occur so often that the one learns the meaning of signs from 
the other. The deaf educated by the oral system become so am- 
bitious that they midce efforts when in a small circle of s^iety , by 
constant watchfulness, to follow the connection of the conversation, 
and try to hide their infirmity. They are even ashamed to use signs. 
I would gladly go extensively into the details of Dr. GiUett's article 
on the education of the deaf, but the pressure of professional du- 
ties will not permit me to devote the time necessary. I would 
like, though, to direct Dr. GiUett's attention to Hon. Gardiner G. 
Hubbard*s article in Science of Dec. 19, to which I have to make 
the one exception only, that the first oral school in this country 
was established in thto city, and was in operation in the fall of 
1864 at No. 427 (old number 415) Eighth Avenue, consisting of two 
boarding and three day pupils. B. Engelsman. 

New Tork, Jan. 8. 



BOOK-REVIEWS. 



The Science of Fairy Tales. By Edwin Sidney Hartland. 
Ntw York, Scribner & Welford. 12<>. $1.25. 

This volume is the latest issue in the Contemporary Science 
Series, and may be described as an attempt to gix>up and classify 
the various stories of Celtic and Teutonic origin relating to elves 
and fairies, with illustrations from the stories of other nations. 
Mr. Hartland opens his work with a fe ^ remarks on savage ideas, 
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especially on the subject of spirits, and then proceeds to relate a 
large number of the tales, grouping them so far as possible, and 
aiming particularly to show bow similar they are all the world 
over. The first class of stories dealt with are those that relate how 
human mid wives are often snatched away and taken to fairyland 
to assist at the birth of fairy children. Then come the stories of 
changelings and babies stolen by the fairies, followed by tales of 
other robberies by the fairy-folk, as well as of robberies perpe- 
trated or attempted by mortals against the fairies. Stories of men 
being put to sleep ^or years and even centuries, as in the case of 
Rip Van Winkle, occupy a considerable space, and the list is com- 
pleted by two chapters on the swan maidens. 

Thus the greater part of the book is taken up with the tales 
themselves, and we are, rather disappointed at the meagre at- 
tempts to explain them. A few discussions appear here and there, 
and a brief concluding chapter sums up the author^s theories, so 
far as he has any theories to offer ; but one cannot help feeling as 
he closes the book that the ** science of fairy-tales ^' is as yet 
hardly entitled to that name. Mr. Hartland has indeed mar- 
shalled a great txxly of facts on his chosen theme, and his book is 
written in a style that will make it attractive to all that are in- 
terested in its subject. But it must be remembered that facts are 
not science, — they are only the materials of science, — and that 
tbe real aim of the scientist is to explain the facts. Mr. ^Hartland 
shows very clearly that folk-tales bear a similar character every- 
where, and that they mu&t therefore be attributed to certain in- 
tellectual and moral characteristics common to all tribes of men ; 
but what those characteristics are be does not even inquire. He 
ascribes the origin of the tales to the primitive belief in spirits, — 
but that is merely using the genus to accouift for the species, — 
and gives no real explanation at all. It is evident that the most 
difficult work connected with the subject is yet to be done; but 
meanwhile those who wish for a large and well-arranged collec- 
tion of the facts will find it in the book before us. 

Educational Review. Vol. I. No. 1. January, 1891. Ed. by 
Nicholas Murray Butler, m. New York, H^enry Holt & 
Co. 8^. $3 a year; 85 cents a number. 

The Pedagogical Seminary. Vol. I. No. 1. January, 1891. Ed. 
by G. Stanley Hall. Worcester, Mass., J. H. Orpha. 8**. 
(4 a year; $1.50 a number. 

We have had in this country for many years a number of edu- 
cational periodicals, but they have been of inferior character, and 
some of them practically worthless. There is room, therefore, for 
a new and better one ; and the general interest now manifested in 
educational matters makes the present an opportune time for 
starting such a work. Two journals of the kind have now appeared 
in magazine form, one from a private publishing-house, the other 
from Clark University ; and even a slight examination will show 
that they are superior to any thing of the sort that we have had in 
America«hitherto. Whether and how far they will supply the 
existing need cannot be determined from the contents of the first 
numbers ; but these give evidence of thought as well as of reading, 
and show that the editors of both are in earnest in their new un- 
dertakings. They are, however, quite different in character, and 
we shall therefore consider them separately. 

The Educational Review opens with a number of essays; then 
follow brief discussions, editorial and otherwise; next comes a 
series of book-notices; and, last of all, a few extracts from foreign 
periodicals. Most of the articles are fairly well written, though 
none have any special merit of style, and some contain suggestions 
and criticisms of real interest. The book-reviews are similar to 
those that appear in the best newspapers, and will doubtless prove 
an attractive feature of th^ magazine. The notes and discussions 
present some good points, but one or two of those in the editorial 
department are marred by too much dogmatism. The least suc- 
cessful papers are the essays, not one of which is really satisfac- 
tory, their brevity being inconsistent with a proper treatment of 
their respective subjects, while most of them have the air of having 
been written to order. President Oilman writes on ** The Shorten- 
ing of the College Curriculum,'' intimating his opinion that it can 
perfectly well be shortened, but without suggesting any thing very 
definite. William T. Harris contributes a strangely narrow and 



shallow article on *' Fruitful lioet of Investigatkm in PsycUi 
and also a book-review of similar tenor. We hope that tk« 
cles are not a sample of the way the Review will treat pbik»||j 
themes ** Is there a Science of Education ?** by Jodah Boji 
the first of a series of articles, and oontaiiui little beuda i 
generalities: but the author promtaea in fature nnmbenln 
some more definite aspects of his subject. Superintendent ki 
8. Draper discusses *' The limits of State Ckmtrol in Ed( 
and makes some suggestiTe remarln; but his paper Is far 
for a proper treatment of its theme. The last of the essi] 
Charles de Garmo, on « The Herbartian School of P( 
and bids fair, when completed, to give a good synopsis 
bart's views; though whether these views are of much 
mits of question. On the whole, the Educatumal Review 
to be useful ; but we hope to find the essays in future ■ 
more elalx>rate and thorough. 

The Pedagogical Seminary Vxmsists in the main of notni 
educational systems and theories of other countries. &( 
with an editorial on the aim and purpose of the Semnori 
lowed by a paper, also from the editor, on '* Educational Befa 
while the rest of the number is mainly devoted to tbe stt 
recent changes in the schools and universities of foreign ooa 
and of foreign discussions on educational topics. The edia 
his associates seem to desire and anticipate gr^eat cfaanfi 
reforms in our own educational system, especially in itih 
departments ; but they leave us in great uncertainty as to 
specific changes they wish for. However, they have here od 
a mass of information which can hardly fail to be useful i 
cators, and which may suggest beneficial reforms in oorsd 
One cannot help asking, though, why President Hall ai 
associates have started this little publication of their own, 
the Educational Review would have served them well as ani 
for addressing the public. As the Seminary is to be paU 
only three times a year, it will not contain a great deal of a 
and its fusion with the Review would seem to be easy as i 
desirable. But however published, and from whatever! 
they may come, real contributions to our educational liM 
are certain to be welcome. 

The Future of Science, By Ernest Renan. Boston, 
8«>. $2.50. 




This book is not just what its title would lead us to 
contains very little about physical science, and nothing vU 
about its future : on the contrary it relates almost exclm^ 
the sciences of mind and society, and the future of religiA 
Renan takes the ground that the highest degree of intelk 
culture is to understand humanity, and this work is writttt 
that point of view. It is not a new work, however, W 
composed forty years ago, when the author was young; aad 
many of the characteristics that we should expect to M 
work coming from such a source. It is written in the an 
usual diffuse and rambling style, and with rather more th 
usual fiippancy ; and the views it expresses are those with 
readers of his other books are familiar. 

M. Renan starts with the assumption that " there is a 
thing as the supernatural," and consequently that every thi 
has hitherto been called religion is destined to pass away, 
religion of the future,*' he says, ** will be pure bumi 
God is *Mhe category of the ideal.** ''In the future tli 
* morality * will not be the proper word. ... I prefer to 
tute the word * sestheticism.* *' In short, to lead an intc 
life and pursue the scientific and artistic ideals is the only 
that is now left to us. Such is the opinion of M. Renan, w 
reiterates without the least suspicion that he may be m 
Moreover, it appears that he himself, even at the age of 
five, had already reached perfection; for he says. " I, as a 
culture, do not find any evil in myself, and I am impelk 
taneously towards what seems to me the most noble. 
others had as much culture as myself, they would all, like 
be incapable of doing an evil act ** (p. 833). 

But our readers must not suppose that the book contains 
better than the al)ove-quoted passages. On the contrary 
the author leaves the question of the future religion, ai 
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liBtory and philology, the importance of criticism, and the 
>f educating the masses, he says much that is interesting 
tuable. The necessity of examining and criticising traditional 
Is strongly emphasized, and the great value of philology as 
;rument of such criticism is clearly shown. The history of 
08 is mentioned as one of the most important subjects of 
gation; and it appears that the author had, even at that 
Bge^ projected his work on the origins of Christianity. 
racy is declared to be the main cause of our slow intellectual 
>ment; yet wealth is recognized as essential to culture, and 
nents for investigators are advocated. The finest passage 
book is that in which the author pleads for the intellectual 
) and elevation of the masses, which he deems perfectly 
e ; but in his preface, which was written quite recently, he 
tea that on this point, as on some others, he had been too 
Btic. Qn the whole, though the book contains some ezcel- 
lasages and useful suggestions, it will not add to the world's 
edge nor to the author's reputation. 



AMONG THE PUBLISHERS. 



THER proof that American scientific work is appreciated 
I is shown by the translation, by Dr. Victor von Richter of 
Diversity of Breslau, of a handbook of electro-chemical 
is. recently issued in Philadelphia by Professor Edgar F. 
of the University of Pennsylvania. 

[r. F. G. Barry has sold his monthly magazine, College and 
, to Louis Lombard of Utica, N.Y. The next number will 
: Feb. 15, entitled The Louis Lombard. 

. Blakiston, Son, & Co.,' Philadelphia, have just issued a 
I edition of ** Diseases of the Digestive Organs in Children," 
ais Starr, M.D., and of "Water Analysis for Sanitary Pur- 
* by Drs. Leffmann and Beam, both containing new material 
lany additional illustrations. They have also just ready 
aecology," being No. 7 of their compend for medical stu- 

Scott Keltie, librarian of the Royal Geographical Society, 
n, will have an article, ** About Africa," in the February 
er, with the London African Elxhibition for a text. A rare 
it of Livingstone, taken in 1860, will be the frontispiece of 
isue, and the article will contain several portraits (never be 
igraved) of African explorers, from the private collection of 
liurray, Esq., the London publisher. 

ir Edwin Arnold, describing a Japanese dinner, says, in the 
ary ScrQmer, *»You are at last surrounded by twenty or 
dishes, like a ship in harbor by a fleet of boats ; and the 
r a Japanese dinner is, that, after flitting like a butterfly 
Sower to flower of the culinary parterre, you cannot only 
back to any thing that has originally pleased, but leave off 
)ke and chat, and then commence again, if you like, at the 
•eginning. When everybody has had enough, particularly 
e, the substantial part of the repast has still to arrive, for 
ipanese. The last sak6 bottle is removed and gohan is 
lit, the honorable, great white tub with hot, boUed rice, 
with it reappears fresh tea; and each native guest will 
ae two bowls of rice, and then another, amply saturated 
ea." 

le February Chautauquan will contain, among other articles, 
ah India," by R. S. Dix; •* England after the Norman Con- 
' Part II., by Sarah Orne Jewett ; ** The English Towns," H., 
;u8tu8 1. Jessopp, D.D. ; "A Peasant Striker of the Fourteenth 
y," by Charles M. Andrews; ** The 'Constitution of Japan," 
liam Elliot Griffls; *' Studies in Astronomy," V., by Garrett 
^iss; ** The National Academy of Scienoes," by Marcus Ben- 
; *< The Relation of the Family to Social Science," by John 
rtoo; "Prance in Tunis," by Edmond Plauchut; and 
England and Emigration," by Edward Everett Hale. 

le WettmiMier Review for January (Leonard Scott Publi- 
Company, New York) opens with a paper on *' Patriotism 
lastity," by Elizabeth Cady Stanton, for which recent events 
1 politics famish a text. A paper on '* A Privileged Pro- 



fession " points out the advantage nursing offers to woipen. An 
exhaustive article on " The Decline of Marriage" deals with the 
relations between marriage and culture, and presents some con- 
clusions that will attract wide attention. R. Seymour Long 
writes on the '^Continuity of Parties in English History," and 
Frederick Dolman on ''Hereditary Peers and Practical Politics." 
An essay on ** The Social and Political Life of the Empire in the 
Fourth and Fifth Century," recalls the early days of this ancient 
though ever young review. In the department of ** Contemporary 
Literature." t>ooks are reviewed in* science, philosophy and theol- 
ogy, sociology, history and biography, and belles lettres. The 
number closes with its usual review of current English politics. 

— Mr. Theodore Roosevelt has written for the Historic Towns 
Series, which Professor Freeman edits, and which the Longmans 
publish, the volume on *'New York," to appear at once. Mr. 
Roosevelt shows incidentally that the admixture of races now to 
be seen in the city is no new thing, as the population was quite as 
heterogeneous in the beginning, and has been much the same at 
every stage of New York's growth. 

— In The Atlantic Monthly for February, 1891, Professor Royce's 
second ''Philosopher of the Paradoxical" is Schopenhauer. He 
treats Schopenhauer's place in the world of thought. Mr. Percival 
Lowell's '' Noto" is continued, and the traveller at last arrives at 
the turning-point, but not the end, of his journey. Alice Morse 
Earle has a paper on " The New England Meeting-House," which 
is full of curious bits of information. Mr. Alpheus Hyatt writes 
on "The Next Stage in the Development of Public Parks," in 
which he advocates the allowance of space for a collection of liv- 
ing animals grouped for the uses of the student. William Everett 
has an article on " The French Spoliation Claims;" and Theodore 
Roosevelt, in ** An Object-Lesson in Civil-Service Reform," tells 
about the work of the National Civil Service Commission for the 
last year, and its success in gaining a large number of applicants 
from the Southern States to enter the civil-service examinations. 

— Messrs. E. & F. N. Spon (New York) announce an illustrated 
descriptive catalogue of their scientific publications relating to 
civil and mechanical engineering, arts, trades, and manufactures, 
which they will send on application; also a " Handbook for Me- 
chanical Engineers," by Henry Adams; **The Municipal Build - 

• ings, Glasgow," by William Young, architect, with twenty collo- 
type illustrations Ay Bedford, Lemere, & Co. ; " Practical Electrical 
Notes and Definitions," for the use of engineering students and 
practical men, by W. Perren Maycock, together with the rules and 
regulations to be observed in electrical installation work, as issued 
by the Phoenix Fire OfiSoe and the Institution of Electrical En- 
gineers (second edition, revised and enlarged) ; " Tables to find the 
Working Speed of Cables; comprising also Data as to Diameter, 
Capacity, and Copper Resistance of all Cores," by Arthur Dear- 
love (these tables have been computed from formulao which have 
for some time been used by Messrs. Clark, Forde, and Taylor, and 
are based on the mean results recently obtained in the commercial 
working of long cables); ** Light Railways as a Practical Means of 
Exploration," by E. R. Salwey, in which the author s desire is to 
bring prominently forward the suitability of narrow-gaUge raU- 
ways as an inexpensive and economical means by which countries 
already explored may be rapidly civilized, and their known re- 
sources developed; and ** Surveying and Levelling Instruments 
Theoretically and Practically Described," by William F. Stanley. 

— In the Fortnightly Review for January (Leonard Scott Publi- 
cation Company, New York) A. Mounteney Jephson makes a new 
contribution to African literature in an article on *' The Truth 
about Stanley and Emin Pacha,'' in which he refutes some 
charges brought against Mr. Stanley. Ernest M. Bowden writes on 
"Scientific Sins." E. B. Lanln, whose papers on Russia have 
been a strong feature in the Fortnightly in the past year, describes 
the country and people of Finland. Edwwi Delille presents 
some reminiscences of literary evenings in Paris, entitled " * Ches 
Pousset:' a Literary Evening." James D. Bourchier describes a 
voyage on the Black Sea with Prince Ferdinand, with accounts of 
Bulgarians and strange sights. Sir George Baden Powell writes 
on <* The Canadian People," and considers the possibility of Can- 
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ada'8 ultimatx) absorption in the United States. Frederic Harri- 
son has a brief paper on ** The Irish Leadership; " and Irish af- 
fairs receive further consideration in an article by the Hon. 
Auberon Herbert, entitled ** * The Rake*8 Progress ' in Irish Poli- 
tics." 

— The next number of the ** Publications of the American 
Academy of Political and Social Science " will contain an inter- 
esting article on * * The Idea of Sovereignty/* by Professor Ritchie 
of Oxford. It is specially flattering to Americans that so eminent 
an authority plants himself squarely on the doctrine of the sover- 
eignty of the people, — an idea first advanced in modern times by 
American jurists. It is another evidence of how rapidly Ameri- 
can political ideas are permeating and leavening European thought. 
Professor Ritchie is evidently a careful student of American con- 
stitutional development, and the academy is doing valuable work 
in introducing such authors to our American public. 

— The Nineteenth Century for January, published by the Leon- 
ard Scott Publication Company, New York, begins the new year 
with a paper by the Duke of Argyll, entitled *• Professor Huxley 
on the War-Path," in which the author takes the professor to task 
for some of his theological criticisms. Lieut. -Gen. Sir William F. 
Drummond writes on *'Home Rule for the Navy/' which, while 
especially a suggestion for the English Navy, is not without value 
to those interested in our own system. Lieut. W. G. Stairs con- 
tributes some leaves from his African diary, entitled '* Shut up in 
the African Forest," relating some thrilling adventures and expe- 
riences while waiting for Stanley. H. Arthur Kennedy writes on 
** Velasquez and his Eling,*' with special reference to Philip and 
his encouragement of art. David F. Schloss discusses the merits 
of the Jew as a workman. Viscount Lymington presents some 
questions of forestry in an article on "Vert and Venery." The 
Earl of Meath describes labor colonies in Germany, with notes on 
a very interesting phase of social economy. Dr. George C. Kings- 



bury has an article on ** HypnodBm, Crime, and the Doctoc 
inir with some questions of professional ethks. Norman 
writes on *' Animal Immortality; *^ and the numbar ckm 
brief paper by Edward Dicey, on •• The Rival Coalitions.* 

— Sir Morel 1 Mackensie contributes a review of Dr. 
*^ Treatment of Tuberculosis** to the Contemporary fin 
January (Leonard Scott Publication Company, New ?orl 
author points out the real merit of the diacovery, and sho 
erroneous it is to call it the ''consumption cure.** F 
firyce*s a«ldress before the Brooklyn Institute, on *' An 
Discontent,** is also printed in this number. Frank H Hi 
on ** Home Rule and Home Rulers; ** and politics are furt 
sidered in a paper by L. J. Jennings, entitled ** Behind tlH 
in Parliament.** R. Boeworth Smith discusses Englisii 
Africa, and what they have done there. Julia Wed^ 
scribes the revival of Euripides at Cambridge. The Be^. 
Clarke writes on ** Public Landed Endowments of the CI 
R. Anderson discusses morality by act of Parliament; aad 
sor J. Agar Beet, the certainties of Christianity. 

— The next number of the '* Annals of the American in 
will contain an article by Professor Ashley of Tonvi 
will prove of special interest to all students of social « 
It is well known that Henry George, and the labor afi;isa 
pe^imists in general, delight in representing the conditin 
workinsi^man to-day as a sad one, to which he ha-i beeai 
by the despotism of the better-situated clashes. They r«i 
feeling to the ideal state of the English laborer in the fm 
century, and contrast it with his present down-troddeo c< 
Professor Ashley deals this theory a ponderous blow, for 1 
that the English laborer of that time was practically a sb 
no rights which his lord was bound to respect, and thi 
from his condition growing worse in the eyes of the la 
steadily become better since that time. 
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:. Heath & Co. , Bostoo, will at once add to their series ut 
Language Tests, Saodeau'a " Hlle. de Ia Seigli^re," witb 
rtion and Engilisb notes b; F. H. Womn, Ph.D., asaociate 
m languages in the Jobns Hopkins TJniTersity. This edi- 

a text-book now recornmended in the requirements for 
! England colleges, is prepared with the demands of rapid 

in mind. 

Daniel O. Brinton of Philadelphia has now in press a 
■titled "The American Race: a Linguistic ClaasiHcatiOD 
nograpbic Description of the Native Tribes of North and 
.merica." It is the flrst att«mpt ever made to classify all 
an tribes by their languages, and it also treats of their 
, religions, physical traits, arts, antiquities, and traditions, 
■k comprises the results of several years of study in this 
aeld. 

e Scientific Publishiug Company. New Tork, announce 
'7 have acquired the copyright and plates of all the works 
i*. Sterrj Hunt, and will hereafter have the exclusive sale 
\ a'Jmirable books. The works now ready are "Chemical 
^logical Essays." second edition: " Mineral Physiology and 
;raphy," second edition; "A New Basis for Chemistry," 
litionj and. now in preparation, "Systematie Mineralogy 
□ a Natural Classification." , 

ter Rose Gertrude, the young woman about whose work 
the lepers of Holokai so much baa been written, baa been 

to reply to ttie charges made against her for renouncing 
k. Her article, the first Uara her pen, is to be published 

Ladiet' Home Journal for February, and will contain a 
ilanation of what she has accomplished among the lepers, 
J (ihe was obliged to (prsake her work. Ap a sort ot sup- 
lary chapter to his "Looking Backward," Mr. Edward 
y has written an article for the same issue, under the title 
jmen in the Year 2000,'' in which the famous nationalist 



will sketch woman, marriage, courtship, etc., as they will be re- 
garded in the year BOOO. Emtoa C. Thursby, Clara Louiae Kel- 
logg, Hadame Albsni, Campanini, and Haud Powell will each 
have an article giving some vocal helps and musical hints to girls 
and women with musical aspirations. 

— Heasrs. Ginn & Co. announce "Sketch of the Philosophy of 
American Literature," by Oreenough White, A.M. This essay 
aims, as its preface explains, to point oat the connection between 
our oonntry's literattire and history, and to show how new forms 
in letters and arts have arisen as advancing thought required, — a 
task not attempted hitherto. It may be used as a key to the whole 
subject, as well as to the excellent and extended treatises upon it 
and the numerous compilations that have recently appeared. It 
is believed that it will interest the general reader (it can be read 
at a single sitting), and that the experienced teacher will find it 
highly valuable in inculcating in more advanced classes habits of 
sound and scholarly appreciation of American intellectual life. 

— The good reaults which aometimea follow the combination of 
several competing businea interests were the subject of some re- 
marks by George R. Cathcart of the American Book Company, to 
a recent correspondent of the New York Tribune. This company 
is an amalgamation of three school-book publishing- houses in 
New York, and one from Oinoinnati. When it was formed, the 
prediction was freely made that the price of school-bonks would 
go up. Hi. Cathcart says, however, that, so far from this being 
the case, their enlarged facilities have enabled them to put the 
price of school-books down from ten to twenty per cent. He 
further says that competing firms have been obliged to follow 
suit, with the result that the New York Board of Education, 
which buys $50,000 worth of supplies from his concern; tha 
Brooklyn Board, which purchases $40,000; and the Philadelphia 
Board, which is a customer to the extent of $30.000.— have all 
been benefited to the extent of many thousands of dollars. 
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A.F-MUTES: THEIR INTERMARRIAGE AND 

OFFSPRING. 

Alexander Graham Bell says (Science, Dec. 26, 

" I cannot agree with Dr. Gillett that it is not a very- 
calamity to have a deaf and dumb child. ^^ I never 

that statement, and shall not make it now. What I 
laid is, that what was once a calamity is now, to those 
lersons who improve the privileges and opportunities 
in joy under our civilization, reduced to a very serious 
reuience. Dr. Bell says, **The deaf themselves surely 
ot indorse it.^' I am glad to say, and I hope Dr. Bell 
e glad to know, that some very intelligent deaf persons 
I have the pleasure of knowing, and some others 

I have never seen, do indorse it in letters to me since 
blication. One gentleman whom I never saw writes 
^ I have read your article in Science, Dec. 26. Allow 
s a man deaf, to express my most hearty approval of 
•u protest against for ever holding up the deaf as victims 
errible misfortune, and objects of commiseration and 
,j. As I read the article, so intensely do I sympathize 
iyery word, that I could scarcely refrain from dancing 
ci the room with delight. ^^ Another, whom I am proud 
nber among my former pupils, a man filling an hon- 

and important station in life, who has for many years 
battling with the world and well maintaining his 
r, writes, **Now, my dear doctor, I want to thank you 
»ur very able article in Science, Dec. 26. The whole 
population is under everlasting gratitude to you for 
>ble and able stand you have taken.'' A lady (married) 
^ '* I have read your article on the intermarriage of 
"af with deep interest. May the Lord inspire you more 
tore to plead the cause of the deaf, and show you in a 
hat will counteract the plausible reasoning of other 
d men, who think they know just what is proper for 
id would legislate us into marriage with hearing per- 

and rob us of more domestic happiness than their 
ies would secure us in a thousand years, if we could 

that age." Another gentleman, writing me with 
ince to my article, says, ** I cannot look upon my deaf- 
is a serious calamity or a grave misfortune; and I dare 
lat an older, better, and more experienced person than 
ly dear, noble mother — will share my sentiments thus 
tsed. She may have thought it a great calamity when 
ime deaf in infancy, but she would not say so to-day." 
d give others of similar import, but these will suffice 
>w that there is manly, self-reliant spirit in many of 
af to a greater degree than some may have credited 
with. I did not expect that any whose capital mainly 
ts of *' grave misfortune" to work upon the sympathy 
ers, and many who have been educated to view them- 

as specially unfortunate, would at once coincide with 
iew. I' suppose that some thiuk, as it seems Dr. Bell 
that most if not all of the deaf will cling to the idea, 

1 a poor unfortunate deaf-mute; somebody will take 
f me " I fancy that I have had more experience along 



the line of urging the deaf to self-reliance than some who 
write very glibly about ** a very great calamity " and ** a 
grave misfortune." If Dr. Gallaudet and Dr. Bell would 
get down from their high horses, and labor for a few years 
in daily intercourse with all classes and grades of deaf-mutes, 
possibly they might have a better appreciation of some diffi- 
culties encountered by the workers among the dull as well as 
the bright. 

With reference to **the calamity of having a deaf and 
dumb child," having so often beard the tale of sorrow (un- 
necessary, as I believe, but nevertheless real) of parents, I 
do not wish to speak further timn to say that with Gen. 
Benjamin F. Butler declaring the deaf-mute is only half a 
man; President Edward M. Gallaudet proclaiming deafness, 
always in spite of school and college education, a grave mis- 
fortune; and Dr. Alexander Graham Bell understood to be 
advocating measures looking to the elimination of the deaf 
from society, — it is no wonder that the iron enters the soul 
of the parent of such a child, and that he is filled with dis- 
appointment, and (I blush to write it) sometimes, as I have 
known, with shame. That deafness is primarily a calamity, 
I distinctly asserted in my article in Science, Oct. 31; but I 
am happy to know that educational skill and energy in the 
evening of the nineteenth century is abreast with human 
progress in other lines, and has immensely mitigated the 
misfortunes flesh is heir to, so that we are not obliged to hold 
on to the nomenclature of a by-gone age when we speak of 
the deaf, any more than we are to repudiate the railroad, 
the telegraph, the telephone, and cling to the old stage coach 
and post-boy. No one can contemplate the present state of 
society without feelings of pride and gratification on many 
accounts, but to my mind there is no more powerful exponent 
of the advanced civilization of this age than is found in its 
educational and humanitarian measures. The education of 
the deaf is by no means the least of these. Indeed, it may 
well lay claim to the pre-eminence. Out of it have come 
some of the best methods of teaching that have been ingrafted 
upon the public-school system. It was the first of all the 
great humanitarian enterprises, and opened the way in the 
hearts of the people for that philanthropy that has reached 
the insane, the blind, the feebleminded, and, it is hoped, will 
soon reach the epileptic. No one can too highly appreciate 
the change in the condition of the deaf. Others may think 
differently, and accordingly estimate their work. They are 
welcome to all the comfort resulting from their view, but I 
thus estimate my work. It is poor comfort to a parent to 
be told, that, after all that can possibly be done for his deaf 
child, his misfortune will be a grave misfortune still. De- 
liver me from further lacerating the heart already torn. 
It suits me far better to send a beam of hope and light into 
a family already invaded by foreboding, than gloom and 
despondency. 

There is at this writing before me a letter from the mother 
of two deaf persons, now well settled in life, in which she 
says to the daughter, speaking of their early childhood and 
their deafness, **I thought it was an awful calamity, but I 
do not think so now ; but, as Dr. Gillett says, in many cases 
I believe it has proved a blessing." This mother knows 
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whereof she affirms, for she has other children, now also in 
adult life, who hear. I sometimes wonder what must be the 
feelings of a refined, sensitive nature as he sees his class so 
unjustly represented, as if doomed to perpetual childhood, 
or as one without whom the world would be better off. I 
imagine him soliloquizing, ** What kind of a being am I ? 
The Scripture speaks of persons * of whom the world was not 
worthy;' but mine is a class of persons whom some seem to 
deem unworthy to live, and Providence has made a mistake 
in giving us existence, and I will immediately set to work 
to help Providence do better hereafter/' When criminals 
and paupers are exterminated, it will be time enough to take 
in hand honest people who are handicapped by mere physical 
defects. I would gladly, if I could, say to every parent that 
a deaf child in a family may be as cunning and lovely, and 
as much **a thing of beauty and a joy forever," if he is 
properly trained and treated, as the child who hears. Super- 
intendents are often consulted as to the care of deaf children. 
Let them be careful not to make of such a consultation a 
quasicoroner's inquest. 

Dr. Gallaudet says the deaf will not allow me to compare 
their misfortune with baldness. If I have done the deaf any 
discourtesy by the allusion, which was not a comparison of 
the extent of their inconvenience, but was merely a citation 
©f -a class of persons who have a physical defect^ I am will- 
ing to make due apology. Far be it froip me to speak dis- 
respectfully of the bald, whom I have held in the highest 
reverence since, when a child, I heard the story of the 
naughty boys, the bald-headed man, and the bears. I appre- 
'hended, when I made the allusion, that I should hear the 
growl of bears, but I did not expect that the first one would 
come prancing out of the office of a college president. Dr. 
Bell is disturbed by the qualification **in fly-time." lam 
willing to withdraw the '*in fly-time," and leave the state- 
ment without qualification; for I believe that more suffering 
bas resjlted from insufficient head-covering in the way of 
catarrh, resulting in phthisis, pneumonia, la grippe, ete., 
than from deafness. Dr. Bell counts the cost of the deaf- 
mute to society ; but what immense outlay has ensued from 
the above diseases in the way of medical attendaace and 
supplies, and nursing, to say nothing of disorganized families, 
mourning and funeral expenses I Would that some scientist 
would organize a crusade against the intermarriage of the 
bald, for baldness is surely hereditary. A bald variety of 
the human race would be dreadful. 

There is another fruitful field of benevolence open to an 
apostle of altruism. Carious teeth are an hereditary physi- 
cal defect that has cost many times more suffering and finan- 
cial outlay than deafness. Let some one anxious for the 
comfort of future generations expend a little energy here. 
I see no reason why, among the many sufferers from various 
physical defects, the deaf alone should be restricted in the 
exercise of preferen^ in the most sacred of all human rela- 
tions — the marriage relation — either by legal enactment or 
public opinion, which has almost the force of law. It is 
gratifying to know that Dr. Bell now distinctly avows that 
neither ** he nor any one else proposes to inflict this cruelty " 
of legal enactment. I believe he never did ; but the trend of 
much he has said has been in that direction, and his inter- 
viewers have been singularly unfortunate in misapprehend- 
ing him. Others have advocated it, and have fortified their 
position by quoting statements of Dr. Bell. Dr. Bell has the 
tender, sympathetic heart of a humane man, and a sincere 
interest in the deaf, and would not intentionally wound one 
of them ; but I am persuaded that he has caused pain that he 



little thought of, both to the deaf and to their relatives and 
friends. 

Hany years before Dr. Bell appeared on the arena of deaf- 
mute work there Was in the minds of many people a preju- 
dice against the marriage of parties in whom the liability 
to produce deaf offspring existed. Thirty-two years ago, 
being with a party of deaf-mutes in an important city of 
northern Illinois, I remember a prominent gentleman in 
active business inveighing against such persons. In vain J 
endeavored to show him the mistake of his view. Witfak 
the last year the same gentleman and his wife have visited 
me with reference to receiving as a pupil his grandson, who 
is now one of my pupils. Comment is unnecessary. Twenty 
years ago a gentleman (sic), overlooking a company of my 
pupils, after asking a number of questions, said, ** Every one 
of their parents ought to be in the penitentiary." Such sen- 
timents are the result of intellectual confusion. Would it 
not be better for scientific men who have correct information 
to enlighten rather than confuse the public ? 

Dr. G-allaudet and Dr. Bell object to my *' wholesale en- 
couragement of the intermarriage of the deaf;" one advising 
the marriage of the deaf with hearing persons as the ideal 
marriage, and the dther of the congenital with the non-con- 
genital deaf. If I have done this, I have found no reason 
to regret it, for there have been within my observation more 
deaf offspring from e^h of the last two classes than from 
the intermarriage of the congenitally deaf. My advice to - 
them is to contract marriage just as others do, with whoai» 
ever they find that compatibility that insures a happy ma^ 
riage, as a truly felicitous union is not chiefiy dependent on 
physical conditions, insistfhg only that they be sure of a 
competence which will insure comfort. I think the most 
important caution for them is to beware of undue hasta 
One of their inalienable rights, as of others, is the pursuit of 
happiness ; and I know of no better way of its pursuit than 
in a congenial conjugal relation. I shomld expect, as Dr. 
Bell does, a largec percentage of deaf oirths from deaf 
parentage tham exists in society at large; but this is not be- 
cause the parents are deaf, but because they belong to fam- 
ilies in which the tendency to deafness inheres, other mem- 
bers of which are as likely to have deaf offspring as the deaf 
themselves, and who in fact do more frequently have suck 
children, as is shown by the far greater number of other 
relationships to the deaf than of parent and child. If it if 
improper for the deaf td marry, it is as much to for their 
relatives to emter wedlock. In the year 1886 I made a coor 
putation of the deaf relationships to my then present and 
former pupils, numbering 1,886, which showed, that, while 
thirteen of them had deaf parents (the parents of only one 
were congenitally deaf )^ there were 1,309 other relationship!, 
as brothers, sisters, uncles, aunts, cousins, etc. 

I am sorry that Dr. Bell (Science, Dec. 26) considers thii 
question Trom the low plane of mercenary considerations. 
*^ Two hundred dollars a head " seems to him a terrible out- 
kiy for the deaf, while the per capita for hearing per- 
sons is but twenty dollars per annum. There is a glaring 
fallacy in this comparison. The two hundred dollars 
charged to the deaf pays for his entire instruction and sup- 
port, which is done for his heading fellows' in the homOi the 
church, the school, the mart, the shop, the social circle, tbi 
lecture, and on the play-ground. Will Dr. Bell say thai all 
this costs the hearing youth only twenty dollars a year f I 
trow not. If he thinki^ it will, let him ask some patrons of 
Vassar, Wellesley, the Pennsylvania Training Sehool, or 
Mount Vernon Seminary, near his home, <x any other re- 
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ble academy where youth are entertained and edu- 
and this illusion will soon be dispelled. Why one 
isisls that the deaf are laboring under a *' very great 
iiy " should ao unfairly misrepresent their case seepos 
nrefleetive minds *' incomprehensible. It is no answer 
that all the hearing lad receives is paid for by his 
s, while the public pays for what the deaf receive, 
;he accumulations of the rich are all received from the 
; so that whether paid for directly by the public, or 
fh the eircuition of private intermediaries, it all comes 
the public. 

BelPs figuring in the same number of Science is a 
nirprising feat of mathematical gymnastics. I should 
ry to think that all of bis calculations and conclusions 
IS baseless as this. Quoting my statement that '* not 
ir cent of the deaf are children of deaf parents,'* he 
liately proceeds to speak of '" Dr. Gillett^s two per 
and represents me as affirming what I explicitly 
[. He might as well have figured on five or ten or 
f per cent, so far as any thing I have said is con- 
I, and would have evolved a much more imposing 
f lantern. Hav4ng a false premise, his calculations 
)rthle8S even if amusing. Unfortunately, many per- 
)eing them over his great name will be deceived by 

ave never named any percentage of deaf offspring 
leaf parentage. I do not know what it is. My ob- 
ion is too limited. I doubt if any one knows. But I 
ite sure that the marriage of a few congenital deaf- 
*' with one another '^ is not going to inoculate the 
world with the '* very great calamity " of deafness. 
leserts the question as a practical one, and treats it 
r as an interesting question of scientific inquiry upon 
ty, I have comparatively little interest in it. It inter- 
le chiefly as a practical question. As such I have 
it some attention for a number of years. I can only 
It in the light of the facts I have, which are almost 
f among my own pupils. I think it quite probable 
Uhrent conclusions would be arrived at from the study 
pikin other institutions, and that probably they would 
io no two or three groups of deaf-mutes, or of pupils 
same institution in different decades and quarter-cen- 
owing to the prevalence of different diseases that 
deafness, and the variance in their virulence at differ- 
nea. 

Bell repeats my interrogatory, ^' Shut out from church 
^ge8, as preaching of the Word, prayer-meetings, 
I, receptions, lectures, concerts, parties, what remains 
m of all that makes life pleasuraUe to us ? '' The 
3B is easy of answer. There is open to them a world 
uty and grandeur, full of fragrance and loveliness, the 
res of literature and art, which they may appreciate 
hly, and enjoy as intensely, as those who hear. 
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Sermons in stones, 
Books in running brooks. 
And good in every thing." 



are many needy and distressed to whom they can 
ttr, receiving therefrom the highest satisfaction known 
rtal man. Most of that which makes life noble and 

living is still attainable to them, if they improve their 
tunities. 
gret that my knowledge of the pmL school-life of my 

is not more complete than it is, and also that in my 
r experience I did not secure more exact statistics. 



Sometimes it is extremely difficult to obtain the precise in- 
formation desired. Occasionally positive refusals to give it 
are encountered. The vital statistics gathered at institutions 
for the deaf are usually taken from an educational stand- 
point, and consequently some deaf children who. lost hearing 
very young are classed and recorded as congenitally deaf. 
For educational purposes this classification is very well ; but 
for biological and anthropological study such statistics are 
defective, and cause confusion. For the study of heredity 
they are misleading. I am persuaded that we are far from 
having an accurate knowledge of some of the primal causes 
of deafness. One quite prolific cause has been entirely over- 
looked, owing to the delicacy of the subject, and the diffi- 
culty of acquiring correct information in such cases. It 
could be appropriately discussed in a medical journal, but 
in a popular periodical its consideration may not be accept- 
able. 

The cause to which I refer is psychological, and the 
mode of its operation is obscure. Just how mind or spirit 
operates on matter we do not know, but the fact is undenia- 
ble. I am quite positive, from knowledge obtained during 
a long period of years, that prenatal impressions are respon- 
sible for many cases of deafness which have been attributed 
to other causes, including heredity and family predisposition. 
Within my observation there have been more cases of deaf- 
ness from this cause than of deaf offspring from deaf parent- 
age. 

Dr Bell inquires with reference to certain statistics I pub- 
lished five years ago. I am bound to admit, that, while at 
the time I thought them approximately correct, I have sinoe 
gained additional information that somewhat changes con- 
clusions from their study. I have had 2,158 pupils, of whom 
1,580 have been discharged from the institution. No doubt 
a considerable number of these have contracted marriages 
of which I have not received information, but I have learned 
of the marriage of 378 of them. They were parties to 23S 
marriages. 

Thirty-three married hearing partners. Of these, seven 
were congenitally deaf. Of thirty-two of these thirty-three 
couples, all the children could hear. Of one of these couples, 
the mother being congenitally deaf, two children could hear 
and two were born deaf. 

Of thirteen couples, both parties were congenitally deaf. 
Of twelve of these couples, all the children could hear. Of 
one of these couples, two children could hear and one was 
born deaf. 

Of fifty-one couples, one party was congenitally deaf, and 
one was adventitiously deaf. Of these fifty-one couples, one 
couple had one hearing and four adventitiously deaf chil- 
dren ; one couple had one hearing and one adventitiously 
deaf child ; three couples had one congenitally deaf child ; 
one couple had two congenitally deaf children. 

Of twenty-five couples, both parties were adventitiously 
deaf. Of twenty-three of these couples, all the children 
could hear ; of one of these couples, one child could hear 
and one is congenitally deaf ; of one of these couples, four 
children hear and one is adventitiously deaf. 

But I have had other pupils whose parents, though deaf, 
were educated elsewhere. Two sisters born deaf were chil- 
dren of a deaf father and hearing mother. Two brothers — 
one congenitally and one adventitiously deaf — were the 
children of deaf parents ; but whether the parents were con- 
genitally or adventitiously deaf, I have been unable to learn. 
One boy was adventitiously deaf whose father was deaf, but 
of whose mother I have no information. 
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The foregoing may be tabulated as follows : — 



Parbnts. 



Both parents congeni tally deaf 

One parent congenitally and one adven- 
titiously deaf 

One parent adventitiously deaf, one 
hearing 

Both parents adventitiously deaf 

One parent hearing and one congenitally 
deaf 

Both parents deaf, but whether congeni- 
tally or non-congenital ly unknown. 

Father deaf, but whether congenitally 
unknown, but of mother no knowl- 
edge 



Offspring. 


Congenitally 
Deaf. 


Adventitious- 

ly 

Deaf. 


1 




5 


5 


2 

! 1 


1 


1 

2 

1 




i 

1 


1 


1 


1 



Applying the above to the classification recommended by 
Dr Bell and approved by Dr. Gallaudet {Science, Nov. 28, 
1890, p. 295), while it is difficult to decide as to which class 
some of them should be assigned, I should say that it appears 
as follows: in Class 1, two; in Glass 2, twelve; in Class 3, 
five; and in Class 4, one. 

Let the reader consider the above table, which comprises 
twenty deaf-mutes, three of whom were never among my 
pupils (thus leaving seventeen), and remember that ii shows 
the deaf parentage of 2,158 deaf-mutes, and observe that only 
one of them is the child of parents both of whom were con- 
genitally deaf, that ten are the children of parents one con- 
genitally and one adventitiously deaf, and two the children 
of one bearing and one congenitally deaf parent, and ask 
who is advising the promotion of "a deaf variety of the 
human race.'' It is not the subscriber. I find no two per 
cent in this. 

** Master, who did sin, this man, or his parents, that he 
was born" deaf? ** Jesus answered. Neither has this man 
sinned nor his parents." Philip G. Gillett. 



INDI VN PRESERVES.! 



The demand for Indian preserves and jams has greatly increased 
during the past few years. In India, preserves and jellies are 
made of the pear, quince, mango, tamarind, date, banana, guava, 
and other fruits. In Sin^pore, pineapples are preserved whole; 
and in the Bahamas the manufacture is also carried on, on a large 
scale, to the extent of nearly 1,000,000 cans annually. Each can 
of fruit, before the sirup is added, weighs two pounds. From 12,- 
000 to 14,000 can be filled in a day; and 25,000 pines are usually 
consumed daily during the season. In Singapore much enterprise 
has been shown in preservini( tropical fruits. There are two or 
three firms who deal largely in them. 

The Indian preserves were formerly much in request. Thus, in 
the thirteenth century the most renowned preserve was a paste 
made of candied ginger. Among other fruits, etc., preserved in 
their natural state, in sirup, crystallized with sugar, or made into 
jelly, are the pineapple, bread-fruit, ginger, jack-fruit, the papaw, 
mangosteen, pomeloe, ^uava, and nutmeg. Although in flavor 
and preparation these preserves may not equal those of Eurojie, 
they make an agreeable change. 

The pineapple is one of the best of tropical fruits, although it is 
produced of a superior quality hy European cultivators. Its 
sweet and acid flavor, and pleasant aroma, make it sought after 
hy consumers of all classes. One house in Sinsrapore ships about 
70,000 tins of this fruit. Pineapple marmalade (thought by some 

1 From the Jouraal of the Society of Arts, London. 



to be the most delicious preserve in the world) might also be sold 
at ten cents per pound in London. 

There are two species of guava fruit — the red guava ; and the 
white, or Peruvian, guava. Both make excellent sweetmeat paste 
or jelly, which is very pleasant and nutritious, from its superior 
power of assimilation with the gastric juice, and perfect develop- 
ment of saccharine. 

It is said that a hundred different preserves could be made from 
a judicious blending of the fruits of the East and West Indies and 
South America. 

The jamun {Syzygium jambolanum), a sort of long, dark piii|b 
plum the size of a large date, makes excellent preserves, andhtt 
exactly the flavor of black-currant jelly, to simulate which large 
quantities are sent from India to England. It is also used for 
flavoring other jams. 

The fruits of Inocarpus edulia are preserved in the Indian Archi- 
pelago. A sweet conserve is made in India of the fruits of 
Terminalia Chebula. Another is made of the fruits of PhyQan- 
thus distichus, at Birbhum in Bengal. The acid calyces of 
the rosella (Hibiscus sahdariffa) are converted into an excellent 
jelly, which would be highly appreciated in England, if once in- 
troduced. Jam and jelly are made in Canada from the fruit of 
Shepherdia argentea. 

The fruit of SpondiaSy not unlike a cherry, is made into jelly. 
The scarlet fruit of the quandong (thisanus acuminatus), the size 
of a small peach, makes an excellent preserve for tarts in Aus- 
tralia. 

The tamarind plum (Dialium indum) of Java has a pod filled 
with a delicate, agreeable pulp, much less acid than the tamarind. 
Xhe golden drui^es of Spondias cytherea, or dulcis, a native of the 
Society Islands, are compared, for flavor and fragrance, totk 
pineapple. The large acid fruits of the kai apple (Aberia cafftft^ 
of Natal Tcan be converted into a good preserve of the red-currut 
jelly class. The fruit of Cornea speciosa is delicious : it is called 
*' mangaba" by the Brazilians, and when ripe is brought in gieit 
quantities to Pemambuco for sale. 

The fruit of the goumi, of Japan (Elcegnus edulis). makes ex- 
cellent preserves, fruit sirups, and tart-*. The berries of Pyrm 
aucupiiria and of P. baccata are made mto comflts, conserves, 
and compotes. The fruits of Astrocarpum ayri, of Brazil, are 
made into an excellent preserve, which is much esteemed in that 
country. 

The fruit of the Chinese quince (Diospyros amara) is converted 
into sweetmeats, of which the Chinese are exceedingly fond. 

The bread-fruit, in sirup or crystallized, may please nativd 
palates, but it is not likely to And favor in Europe, being flavor- 
less, and more of a food-substance than a fruit. 

Preserved ginger is popular in England, but is not much es- 
teemed on the continent. The Spaniards cat raw ginger in the 
morning, to give them an appetite ; and it is used at table 
fresh or candied. Among sailors it is considered antiscorbutic. 
Tbe quantity of preserved ginger imported ranges annually 
from 1,500 to 2,500 hundredweight, value about $17,500 to 
$21,500. It forms the bulk of the succades received from tb^ 
Chinese Empire, 18,000 to 80,000 hundred weij^ht coming fro«>* 
Hong-Kong. Some ginger is also received from India. Tb^ 
mode of preparing it in the East is as follows : The racemes aT^ 
steeped in vats of water for four days, changing the water onc^" 
After being taken out, spread on a table, and well pricked 9^ 
pierced with bodkins, they are boiled in a copper caldron. The^ 
are then steeped for two days and nights in a vat with a mixture 
of water and rice-flour. After this they are washed with 0^ 
solution of shell lime in a trough, then boiled with an equal weights 
of sugar, and a little white of egg is added to clarify. The ginfser, 
candied or dried in sugar, is shipped in small squares of zinc. 
That preserved in sirup is sent out in jars of glazed porcelain of 
six and three pounds, and packed in cases of six jars. The 
quality called *' mandarin '* is put up in barrels. 

The papaw {Carica papaya) is a fleshy, pulpy fruit, cf an 
orange color, sweet and refreshini?, which is eaten as the melon 
is in Europe. This fruit, however, in sirup or crystallized, ha§ 
very much the taste of a turnip. 

The mangosteen is a fruit about the size of a mandarin orange. 
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A BOSTON -'ZOO."' 

It is a little strange that a zoological garden should be so 
rare a sight in our country, or, if found, should be so poorly 
equipped, when there is hardly a European city of any size 
without one, which is invariably a centre of attraction for 
all American visitors. We often hear the inquiry, ** Why 
cannot we, too, have a 'zoo' ?'' and we all know that such 
a garden in Boston has long been talked of. Indeed, it has 
been seriously studied for a number of years by our nat- 
uralists ; but a brief consideration will show ihat to found 
and sustain an establishment of the first class, modelled on 
the best in Europe, would involve an expense very much 
greater than there, simply from the fact that in no place in 
Europe where a flourishing and extensive garden exists, are 
the winters nearly so long or so severe, nor are they accom- 
panied by such abrupt terminations, as here : our winters, 
in short, would entail a vastly increased expense to keep 
tropical creatures in health, and presentable to the visitor. 

But this is by no means the only difficulty we labor under 
in Boston : for two things are absolutely essential to an 
undertaking of this sort, — first, sufficient space ; and, 
second, its accessibility to the public. Now, where are we 
to look for an unencumbered spot of ground sufficiently ex- 
tensive for these purposes reasonably near the heart of our 
city? 

The acreage of the gardens in Europe ranges from about 
half a dozen to half a hundred acres, but hardly one of 
them has room enough for its animals. The Zoological 
Gkirden of London, the best and most successful of all, is 
very crowded, and does not appear to cover more than thirty- 
five acres, so far as can be told by measurement from a map. 
Forty acres — somewhat less than Boston Common — is the 
least we ought to count on here; but we have barely saved 
for ourselves on the outskirts of the city room for public 
parks. 

The *' scientific'^ and the '' practical '' man are often set in 
antithesis. Will you kindly give your attention for a few 
minutes while I endeavor to show that they may also be 
named synthetically, by pointing out how the scientific men 

> Remarks made at a meeting of the Thursday Olvb, Boston, Jan. 15, by 
Samuel H. Soudder. 



try to answer a practical question and resolve practici 
culties ? 

We who have had this matter before us have been 
watch for opportunities long enough to see an in 
growth in our city and a rapid occupation of our si 
We have seen one spot after another which we had 
upon with envious eyes fall into the hands of th 
speculator, until the chances seemed to grow less as th< 
appeared greater. But our opportunity at last came w 
establishment of the Park Commission, without 
hearty support we should be silent to-night. 

The only piece of ground under the control of tl 
commissioners large enough to have a portion of it s** 
for a general zoological garden is Franklin Park 
Jamaica Plain district: but there are two insuperal 
jections to the use of this cite, — first, that it conts 
sufficient body of running water for the needs of i 
animals ; and, second, that the segregation of a su 
territory would absolutely prevent the use of this large 
as a country park, one of the most important of the ( 
of the commissioners, and not elsewhere attainable 
only possible escape from this dilemma is one which, \ 
certainly involves an additional expense, brings with 
pensating advantages. It is the division of the pi 
Natural History Gardens into separated sections. T 
advantages of this plan are the extra expense of U 
and of gate-keepers and superintendence, and that we 
have; to go to widely distant points to see ail that the 
be seen. . The advantages are the better selection of s 
special groups of animals, and the important fact tha 
one of the exhibits would be easily accessible to ev 
habitant of the city. 

For the purposes of a natural-history garden, — we i 
word as more correct than the more limited but mon 
one of zoological garden, — animals and plants n 
divided into those inhabiting the salt water or dep 
upon it for means of sustenance, those inhabiting th 
water or so dependent, and land animals properly sp< 
All air animals would find food and shelter within c 
one or other of these media, and therefore we need n 
sider them as a group apart. One grand factor in li 
presents itself, by taking advantage of which we n 
press it upon every visitor to our gardens by con! 
him, if be would learn all we oflFer, to pass at some e 
of time and labor from one of our exhibits to anoth 
is our first essay in teaching one of the fundamental 
nature. 

The sympathetic concurrence of the park commis 
enables us to carry out, it has indeed originated, thi 
since they offer us three separate tracts, — one upon t 
shore, one which includes a pond of moderate exte 
the valley of a small stream, and the third a very at! 
bit of rocky woodland and glade. Not one of these g 
all that could be desired for the purposes in view, b 
are the very best the park commissioners have to offe 
are the best unoccupied grounds left about Boston ; ai 
cover the two requisites mentioned at the start, — 5 
room and sufficient for all reasonable purposes, withi 
reach of the people. 

Observe for a moment their position on this map < 
ton. The Marine Garden, or Marine Aquarium, as ' 
it, will be situated at that point where Boston stret( 
farthest hand to the sea, in the so-called Marine P 
ready in its half-finished state thronged by thousand 
cially in the summer, and which is more easily reachi 
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OS imagine by the horse-car, soon, no doubt, to be 
ted by the electric railway. 

• 

etrically opposite, in the near suburbs, is Jamaica 
The park grounds almost touch its northern margin ; 
arated from it only by the highway and the steep 
n either side is Ward's Pond, well known to skaters, 
head waters of a stream with the uninviting name 
ly River. It is close to the heart of Brookline, Boyl- 
id Jamaica Plain, and here it is proposed to plant the 
Vater AquariUm. 

near to Jamaica Plain, and barely at the outer edge 
aultiplfing streets and thickly settled districts, on the 
3 of Franklin Park, reached from the heart of the 
If by two lines of electric cars aud one line of steam- 
^ly more than across the road from one of Boston's 
1 resorts for pleasure, is the third reservation, the 
tract of all, known as the Long Crouch Woods, des 
r the display of land animals. 

low we meet one of the necessary limitations already 
to. Marine and fresh -water animals are usually ex- 
in series of aquaria and tanks in buildings, which 
tly need but little space. Land animals, on the con- 
ipecially the larger sort, require a great deal of room; 
It here comes in the question of the housing and 
exhibition of tropical beasts. We do not wish to 
letu in cages, as in a stranded circus. Whatever is 
)d should be shown in circumstances and amid sur- 
igs as. nearly natural as possible, and cleanliness is 
ortant condition. 

the space at command at this end of Franklin Park 
t twenty acres — will in ns way permit the suitable 
isfactory display of the numerous hordes of tropical 
i; and the enormous expense attendant upon their 
housing in such a climate as ours altogether forbids 
Q undertaking now; our people are not yet eager 
for such shows to give them financial support; it may 
by and by we shall find that our present plan has 
ni our most sanguine expectations, and be able to 
■ne cheap waste land not far removed (say the salt 
iiorth or south of Boston), on which such a general 
soald be built up by slow degrees. Such a scheme 
r leave to those who come after us. For us, we must 
such fond dreams as immediately chimerical, and 
selves what we may have, what limits we should 
mrselves and yet be satisfied. 

Q we remember that not one in ten thousand, perhaps 
in fifty thousand, of our city people (not only here 
tm, but anywhere), has ever seen or is in any way 
r with the greater part of the animals and plants that 
igenous to the soil on which he was born and bred; 
^e further notice, what I believe is the fact, that not 
) collection of living animals in the world has ever 
ade, either separately or in connection with a larger 
, to show the native animals of the region where they 
libited, although natural -history museums of dead 
very often offer this attraction, — we see at once that 
D here an opportunity of setting an example to the 
lure to be followed, to the gain of general education 
here. The advantages and the interest of such an ex- 
1 are plain; more than that, these creatures are the 
les which need least protection and expense, so that 
i is doubly feasible. The only question is, How wide 
diall we give to the term ** indigenous " ? What 
f shall we draw upoa ? This we may well leave to 
niperiment, but we should wish at least to show the 



animals and plants of a zone across our continent within the 
latitude of New England. The New England indigenes 
would then always form the bulk of the collection, and we 
should have in fact, as well as in name, a New England 
garden. This fact, this name, would have its value and its 
significance; and elephants and giraffes, camels and tigen^ 
would not be expected, and the travelling menagerie and the 
Fall of Babylon be deprived of no monopoly. 

The garden thus becomes educational : it teaches as a 
whole the lesson of our surroundings; it impresses the fact 
that the range of animals is circumscribed within definite 
areas, however large. It should teach more: it should 
give some hint, at least, of a wider outlook; it should show 
how, as we pass beyond the range of our own indigenes, 
these are replaced by others ; it should hint how far we need 
to go to find this out and the nature of the change. Side by 
side, then, with our native animals, if we would enlarge the 
horizon, must we show their kin, even if we go beyond the 
seas. Such a collection must be limited, to be most instruc- 
tive. It is now the aim, in the best museums of natural his- 
tory conducted for educational purposes, to concentrate the 
attention U|>on relatively few objects, rather than confuse 
the mind with the bountiful prodigality of nature. Side by 
side with our black and grisly bears we might show the 
brown bear of Europe and the polar bear, and stop there ; as 
a companion to the opossum, we should look to the home of 
the marsupials and choose the kangaroo — no need of more; 
for our larger variety of smaller quadrupeds, our squirrels, 
moles, mice, and bats, and we may also say for our horned 
ruminants and our cats, not even so much extra-limital 
material would be necessary : so that, though some of the miss- 
ing types should also find a place, such as a sloth, an orni- 
thorhynchus, or a monkey, the draught on tropical animals 
would be exceedingly small, and need not be felt as a matter 
of concern. 

I have instanced here only a few among the quadrupeds. 
There is no need of enlarging: the story would be the same 
with the birds, reptiles, and other animals. Such a collec- 
tion would be of unique interest and attraction ; its installa- 
tion in Long Crouch Woods would be all that could be de- 
sired ; and it would be easy to add such features to the gar- 
den as would make it equally attractive at all seasons. Thus 
it is not impossible that special exhibits might be made of 
birds of passage, during the period of their migrations. A 
winter garden under glass has been suggested, which might 
well become one of the chief resorts of the people by day or 
evening, where in a temperate atmosphere, with a varied and 
soft foliage everywhere, they would find pleasure and profit 
in looking at fiowers and birds, fountains and brooks, and 
in learning the habits of curious strange creatures at their 
play. 

If I have dwelt on this division of the Natural History 
Gardens longer than I should, it has been mainly to show 
how the very limitations to which the scheme is subject 
have been made to serve a useful purpose. It is not possible, 
however, that this part of the plan should be brought to suc- 
cessful issue at once. The division of the gardens allows 
the opening of one section at a time, — a very important con- 
sideration, — and this section, as certainly the most expen- 
sive, will of course come later. Let us, then, pass for a 
brief time to the neighboring department, «that of the Fresh 
Water Aquarium at Ward's Pond. 

The spot is a sheltered one, protected by encircling hills, 
most favorable for our purpose. Here will be relegated not 
only the animals and plants inhabiting fresh water, but 
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also those which live in or upon its banks; and as the space 
here seems to be ample, — the ground covers about fourteen 
acres, — expense would be the only limit; so that, should the 
returns warrant, we may eventually include not a few sub- 
tropical or even tropical animals. The stream will be so 
turned as to run in winding channels throujorh pond-like en- 
largements, much increasing the opportunity for the out- 
door display of water-fowl and beast. Here will find their 
place fish-hatcheries where the processes of growth may be 
observed, and insectaries in which the changes which many 
creatures undergo in passing from an aquatic to an aerial 
life will be readily seen. So other significant transforma- 
tions may be observed in displays which will show how readily 
certain brine shrimps may change their actual structure to 
become in a few generations fresh-water shrimps, and illus- 
trate the rarely considered fact that all fresh-water organ- 
isms are modified descendants either of marine, or, by retro- 
grade movement, of terrestrial, animals or plants. The 
broad relations of our three realms of life will thus be in- 
dicated. Here, too, will be fine opportunities for the growth 
of water-plants, both of the temperate zones and of the 
tropics; for, with proper care, even the wonderful Victoria 
regia can be grown in full beauty. 

Many of these things will be seen, of course, under cover, 
where, in the inclement season, all creatures which live 
beneath the surface of the water must be housed. Houses 
must also be fitted for the protection as well as display of all 
foreign creatures, so that in winter and summer alike this 
flection of the garden shall have its full share of attractions. 

But the place of highest interest and usefulness is that 
which we wish first to undertake, the Marine Aquarium at 
Oity Point, — greatest, because of the larger variety of form, 
of structure, and of color among marine animals ; because, 
too, some of the most beautiful and most surprising of these 
creatures are inhabitants of our own seas, but are almost 
wholly unknown except to naturalists. When the display 
of the animals of our own waters in all their vivid coloring*, 
lovely or grotesque form, and varied action, is ready, thou- 
sands will marvel at the revelation of a new world of their 
own of which they have not dreamed. 

The ground here allotted, covering about eight acres, will 
be ready for occupation the coming summer, and will have 
as its chief attraction a building for aquaria, so arranged 
that almost the only light which enters the halls will be that 
which passes through the aquaria; and we may thus watch 
the creatures much as if we were ourselves beneath the sea, 
without those features which might make such a position 
disagreeable. The first room to visit, however, would be 
one devoted to an exposition of the relations of animals and 
plants to their surroundings, such as would give a clew to 
much we should afterwards see which would be otherwise 
obscure. Not only would the differences between the great 
groups of animals and plants be made clear by proper prep- 
arations and other exhibits, but a distinct effort would here 
be made to show what definite relations the structure of 
animals bears to their immediate surroundings and to their 
habits, and how animals are provided with the means to do 
the precise work they have to perform, for work is a con- 
dition of being. The changes that have taken place in the 
structure of certain descendants of air-breathing land ani- 
mals, such as whales, in order to fit them for marine life, 
would be illustrated, and other fundamental laws of organic 
modification would be made clear by aids known to the ex- 
pert. A similar introduction would be offered in the other 
sections of the gardens, modified to suit the immediate 



situation and multiply the illustration, so that the ful 
of each exhibit mierht be attainable on the spot. 

In the general exhibition-rooms the individual aqu£ 
like the cases in a museum : their position or their c( 
may be altered or shifted at will to Illustrate this 
feature. But it is probable that geographical dat 
always have a large influence on the juxtaposition a 
tribution of the inhabitants of the tanks, first, becau 
possible and desirable to have many sorts — widely d; 
sorts of animals which do not come into collision 
single vessel, but also because of the importance wh^ 
ative depth in the ocean, as well as latitude and Ion 
has upon marine life. Our own marine fauna an 
would be displayed by itself in special series of a< 
while, as every desirable range of temperature wo 
possible in the different tanks by simply heating or c 
the inflow, or, by convection, the water in the vessel 
tropical and arctic animals, once obtained, could b 
throughout the year. 

Outside in the grounds large and small salt-water 
are planned, within which it is hoped to confine and 
some of our smaller cetaceans, porpoises, dolphins, > 
also seals ; while upon their shores and islands wat 
and other creatures would disport themselves. It ma 
be practicable by some device to create, in a basin of i 
extent, an artificial tide, with high water at noon 
midnight by the clock, so that the intertidal anima 
find their place, the nimble '* peep'' scamper in flocki 
the beach (their wings clipped, of course), while the n 
shall represent at intervals a rocky and a sandy shore 
bit of marine life transplanted to our homes need i 
here: we should reproduce also the vegetation of 
mediate coast ; even the beach-grass of New Englai 
find its corner and give its lesson, offering shelter a 
genial home to the maritime locust, whose complete 
tion through itscolorational resemblance to the sand it 
upon would give to every one who sought it out a pi 
lesson, in one of Nature's most hidden laws, — the 
tance of disguise and mimicry. 

The finest existing zoological garden is controlle 
strictly scientific association, — the Zoological Soc 
London. It remains to be seen whether our Society 
ural History cannot accomplish in America a similai 
We may not be able to rival our transatlantic brethret 
extent of our menagerie, — here we are handicapped 
lack of colonial possessions, — but the wide extent 
country g^ves us altogether the advantage in a dis 
native animals ; and, if we rightly seize the opportui 
fore us, we may have a series of gardens second 
cational value and in public interest to none in the w 



MEN WHO ARE WORKING WITH KOCH. 

• 

Professor Karl Fraenkel, whose highly important 
ments with a view to conferring immunity against di] 
are now one of the chief topics of discussion in the 
world, is a pupil of Robert Koch. According to the La 
passed his final examination as a physician in 1885, was a[ 
assistant in the Hygienic Institute, Berlin, on its establi 
and soon became Koch's first assistant there In 18^7 b 
lished himself as private lecturer in Berlin Univor?ity. 
a year ago he was appointed professor of hygiene at 
berg. He l>ecame generally known in medical circles by i 
lication of his ** Elements of Bacteriology," in 1886. T 
has appeared in a third edition, and has the re{)utation 
the best of its kind. The most imi)ortant of Fracnkers sp 
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ions are those of bacterial poisons, which he made in com- 
ith Ludwig Brieger. They led to the discovery of 
miD. and to that above mentioned. His other discoveries 
e concerning the bacterial contents of ice, the cultivation 
^ria which thrive without air, the occurrence of micro- 
ns in the various layers of the soil. etc. 
litasato. a Japanese by birth, has lived in Germany for 
m. and has occupied himself almost all the time with 
logical studies in the Hygienic Institute. The biology of 
era bacillus has been the theme of many of his researches, 
investigated its behavior in milk and in fsdces, and its re- 
to other pathogenic and non- pathogenic bacteria in 
e solutions. He ban also gone deeply into the study of the 
germs, and has now published the results of his investi- 
in his article on immunity. One of his chief discoveries 
f the musk fungus. 

imst Behring, who has shown, in conjunction with Dr. 
>. how immunity against diphtheria and tetanus is conferred 
lals, is an army surgeon, and has been working as an as- 
or about a year and a half past in the Hygienic Institute, 
his first studies after he became a surgeon, ten years ago, 
^ manner in which antiseptic remedies for wounds, es- 
iodoform, act, and he made a special study of the symp- 
iodoform poisoning. He afterward tested the antiseptic 
r silver solutions, creohne, and other chemical?*. Cadav- 
he etiology of anthrax, and the immunity of rats, are 
>ng the themes to which he has devoted special attention, 
itheria has recently been his exclusive study. 



HEALTH MATTERS. 
Action of Living Blood on Bacteria. 

SSSOR BONOME has recorded the results of his researches on 
wing points : whether physiological alterations in the blood 
y part in modifying its destructive action on bacteria ; 
: it is possible to produce alterations in the composition of 
d of such a nature that the normal inimical action against 
. may be altered ; and whether it is possible to derive any 
data that will throw light on the subject of immunity. As 
of his experiments, he comes to the conclusion that sta- 
ed introduced directly into the blood are destroyed in 
• to twenty- five minutes, more rapidly in the blood of 
lAbits than in older animala of the same species {British 
i^urrud). He then, by injecting the poison obtamed 
b pus of an old empyema or a chronic abscess in small 
iM into healthy rabbits, proved that the bacteria-destroying 
of the blood is increased, the organisms used being 
Koccus aureus, albus, and citreus. He holds, however, 
introduction of such poison does not appear to exert any 
e upon the similar activity of the fixed tissues. Poison 
ate pus obtained in a similar manner appears to exert not 
htest influence on the destructive action of the blood ; 
'whdg to its effect upon the tissue-elements, it diminishes 
wer of destroying such organisms as the staphylococci 
lentioned. Similar poison from pyogenic staphylococcus 
.does not increase this destructive power of the blood 
the above-mentioned organisms ; and any immunity that 
iced depends, not on the rapidity and certainty with 
he blood destroys the organisms introduced into its 
but rather upon a greater resistance which the tissue- 
I exert against the bacteria ])oison, when they have 
accustomed to the action of the poison by remaining in 
with the metabolic products of the same bacteria. He 
M experiments to show that water injected into the veins 
inish this destructive activity of the blood to a certain ex- 
t never completely ; for although the animals so injected, 
itrol animals, died about the same time, those in which 
ad been injected usually showed small purulent dep)osits 
cidneys and myocardium, and more or less fatty degener- 
tbe epithelium of the kidneys : so that he considers, that, 
tion to this slight diminution in the destructive activity 
blood, there is some alteration of the protoplasm of the 



cells, probably due to the absence of salts and the cutting-ofl^of 
the full oxygen supply by the presence of water, by which their 
resistance is considerably diminished in qertain areas, and owing 
to which they are more readily attacked by the injected staphy- 
lococci. 

Amount of Sugar in Blood in Disease. 

Dr N. P. Trinkler recently read, before the Kbarkoflf Medical 
Society, a paper on the ** Diagnostic Significance of the Quantity 
of Sugar and Reducing Substances in the Blood," in which he de- 
tailed a number of observations he had carried out on patients in 
Professor Grube's surgical clinic, the majority of whom were suf- 
fering from cancer ( The Lancet). The blood of some, as described 
in the Medical Record of Jan. 8, was taken for examination dur- 
ing an operation, that of the rest being only obtained after death. 
The examination was in all cases made by means of two processes, 
— that of Fehling and Soxhlet, and that of Knapp (Knapp's solu- 
tion consists of cyanide of mercury dissolved in caustic alkali), — 
the ipean of the two results being taken. He found that the 
blood during life always contains less sugar than after death, and 
that that of persons suffering from cancer contains a larger pro- 
portion of sugar and reducing substances than that of healthy 
persons, or of persons suffering from other diseases. Affections of 
internal organs appeared to be accompanied by a greater percen- 
tage of sugar in the blood than diseases of the skin or of external 
parts. The degree of emaciation produced by cancer did not 
seem to have any direct effect upon the quantity of sugar in the 
blood. There did not seem to be any real correspondence between 
the amounts of sugar and other reducing substances : the sugar 
was much more constant in its amount, the quantity of the other 
reducing substances being liable to very considerable variations. 
In the observations made on various diseased conditions, the fol- 
lowing were the amounts of sugar found : cancer, 0.1678 per 
cent to 0.2087 per cent ; typhoid-fever, 0.0950 per cent ; pneumonia, 
0.0943 percent; dysentery, 0.0888 per cent; organic diseases of the 
heart, 0.0737 per cent; peritonitis, 0.701 percent; phthisis, 0.0658 
per cent; syphilis, 0.0558 per cent; nephritis, 0.0489 per cent; 
hssmaturia, 0.0875 per cent. 

A Surgical Use for Ants. 

Ants have very powerful jaws, considering the size of their 
bodies, and therefore their method of fighting is by biting. 
They will bite one another, and hold on with a wonderful grip of 
the jaws, even after their legs have been bitten off by other ants. 
Sometimes six or eight ants will be clinging with a death-grip to 
one another, making a peculiar spectacle, some with a leg gone, 
and some with half the body gone. One singular fact is, as we 
learn from the Medical Record, that the grip of an ant*8^*aw is re- 
tained even after the body has been bitten off and nothing but the 
head remains. This knowledge is possessed by a certain tribe of 
Indians in Brazil, who put the ants to a very peculiar use. When 
an Indian gets a gash cut in his hand, instead of having his hand 
sewed together, as physicians do in this country, he procures five 
or 'six large black ants, and, holding their heads near the gash, 
they bring their jaws together in biting the flesh, and thus pull 
the two sides of the gash together. Then the Indian pinches off 
the bodies of the ants, and leaves theii; heads clinging to the gash, 
which is held together until the gash is perfectly healed. 

The Cradle of Influenza. 

Professor Tessier, of the medical faculty of Lyons, has returned 
from Russia, whither he was sent last March to take evidence 
upon the course of influenza there, and the various conditions of 
its evolution. He found, according to the Medical Record, that 
influenza is a growth of Russian soil, and, when not a raging 
malady, is a smouldering one. The way the people lire in winter, 
locked up in heated houses; the flatness of the soil, its consequent 
bad drainage, and universally sodden condition when the April 
thaw begins; the filthine^s of the farm yards, the village streets, 
and the rivers, which become suddenly swollen, and on falling 
leave a putrid mud behind, — all conduce to make influenza 
endemic. Its microbe is, in fact, to be found in this mud. Dr. 
Tessier calls it a strepto bacillus. What is peculiar in this dis- 
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ease le the allianoe with this badlluB of pneumococcas, which also 
lives in Russian marshes, river-mud. and village pools. • 

Hungrer and Infection. 

II is a well-knovm fact, says the Medical Presi, that hanger 
predisposes to certain dineaees, but it has been reserved to two 
Turin doctors to demonstrate the increased liability experimentally. 
Their observations were carried out with the virus of bacillus 
anthrax on pigeons,— a disease to which these birds are, under 
ordinary circumstances, refractory. They found, h6wever, that 
six days' total deprivation of food rendered the birds amenable to 
the virus, on condition that food was still withheld. If, however, 
food was given at the same time as the virus, then they stiU suc- 
cessfully resisted infection. Further, when starvation was con- 
tinued for two days after the inoculation, and food then given, the 
development of the disease, though not prevented, ran a slower 
course. Lastly, the virus proved capable of infecting birds well 
fed u p to the date of inoculation, but starved subsequently. The 
line of investigation is evidently one which admits of further 
research, but the moral is obvious. 



at both ends, he says, <*I do not say that ^ such a 
would not be a certain very small amount or gyratcnry mc 
produced by the air flowing into the trough while it ws 
up. as it would be at once if there were no restraining 
keep the air from the high pressure on each side from 
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LETTERS TO THE EDITOR. 

*0* Oorreapondents are requested to be as brief as possible. The writer^s name 
is in all cases required tis proof of good faith. 

The editor will be glad to publish any queries consonant toith the character 
of the Journal. 

On request^ tufenty copies of ttie number containing his communi^ition teiU 
be furnished free to any correspondent. 

Cyclones and Areas of High Pressure. 

Ih his communication to Science of Jan. 16, Professor Ferrel 
speaks of my storming a camp in which he was not to be found. 
This I cannot consider entirely wasted effort, since it has enabled 
me to more exactly formulate the position which he does occupy. 
I, however, do not like the simile, for I am sure I can speak for 
Professor Davis when I say that we are not enemies trying to 
knock down, undermine, or even disparage Professor FerrePs 
work ; neither are we partisans whose duty, as Mr. McAdie ap- 
pears to think, is to look with special favor upon views promul- 
gated by our own countrymen, and with corresponding disfavor 
upon views of foreigners. We are merely scientific men, trying, 
with the best knowledge we can command, to determine the truth 
about a matter which certainly admits of a difference of opinion. 
I did not set out with the ambitious task of stating a new theory 
which was to stand out ^ a rival to the life-work of Espy and 
Ferrel, but merely to quote certain facts which to me indicate 
that the present theory of cyclones as commonly understood needs 
modification. As a result of my reading and continuous observa- 
tion of weather-maps, I frequently frame new hypotheses to en- 
able me to more clc^y follow and anticipate the phenomena that 
are presented to me. Some of these I stated in my last communi- 
cation, rather hoping that the criticism of Professor FerrePs well- 
stored mind would enable me to gain more light on them. 

Had not Ferrel so warmly espoused the condensation theory, I 
should not have^thought this an essential part of his own. Jb it 
not Espy's theory, rather than FerrePs, that needs reconsideration? 
FerrePs work has been in showing the effect of the earth's rota- 
tion on atmospheric currents, and. it seems to me,. is unassailable. 
He has shown more convincingly than any other writer the pos- 
sibility of the existence of dynamic gradients as distinguished 
from thermic gradients ; and we find Teisserenc DeBort calculat- 
ing by FerrePs formula how much of each cyclone is to be at- 
tributed to thermic and how much to dynamic gradients, and 
even going so far as to show that cyclones may exist in which 
there is only a dynamic gradient, the thermic gradient having dis- 
appeared. In his last article in Science, Professor Ferrel, in 
speaking of low temperature as a cause of high-pressure areas, 
says, * ' While I regard this as adequate to account for it, I have 
never said or thought that it is the only cause, but simply the 
principal cause. I think there are other causes, especially in the 
origin of these high-pressure areas.'" 

In speaking of the case referred to by me of a long trough of 
low pressure becoming nearly circular by the increase of pressure 



But Professor Ferrel will say these are only secondary 
and there must be an originating and sustaining force 
them. This he finds in differences of temperature in i 
bodies of air, even admitting that cyclones of moderau 
may exist without precipitation. 

I do not think any one who has entered into this dis 
unless it be Professor Hazen. has doubted that differences 
perature resulting from solar energy is the ultimate pow 
which all cyclonic and anticyclonic phenomena are der 
stated as clearly as I could, in my last article, that differ 
temperature between pole and equator, ocean and co 
were, in my opinion, the ultimate cause of differences of 
over large areas, and indirectly the cause of the smaller < 
and anticyclones of our weather-maps. I have just r 
statements over, and do not see how I could have made tl 
clearer, though Professor Ferrel apparently failed to un( 
them, and quotes for my benefit the iable of a tortoise i 
on nothing and supporting the world. 

Loomis believed that areas of high pressure, which he i 
the antecedent phenomena in the development of cycloi] 
mainly the result of low temperature. Hann finds in tl 
perature gradient between equator and pole the fore 
originates and maintains cyclones. 

As I understand it, then, the point at issue is as follov 
rel maintains that the essential condition for the developu 
continuance of a cyclone is a higher temperature within 
of the cyclone than in the surrounding air. Loomis an 
while not denying that cyclones may thus originate, com 
a result of the study of observational data, that cycle 
exist as secondary whirls resulting from atmospheric 
originating outside the area of the cyclone. The cycle 
originated probably bear some analogy to the small whi 
seen in the current of a river. 

I have little doubt that FerrePs explanation of the gei 
culation of the winds is the correct one, and it is possible 
views of cyclone generation advanced by Loomis and H 
need modification ; but I believe that the observational 
sufficient to warrant the conclusion that the condensatic 
needs modification. ^ 

Professor Ferrel appears to think that it is scarcely ji 
to advance a new hypothesis until it is certain that the old< 
is inadequate. I cannot think, however, that this is the 
by which science has been advanced. There was a tii 
the wave theory of light was less probable than the em is 
ory elaborated by the mathematical genius of Newton 
the less probable theory had not been thought over and d 
the present position of optics could never have been 
There was a time when the fiuid theory of electricity w 
more probable than any other; and, had not investigator 
other hypotheses which would explain the phenomena ec 
well, or better, progress would have been greatly retarded 
Many other examples might be given, but these will « 
show why I prefer the method of multiple hypothesis a 
by President Chamberlin to the method of not conside 
one hypothesis or theory until it is absolutely certain 
wrong. 

If we only had some method of determining the air ten 
at each successive height, it would be possible to calcula 
area of high pressure exactly how much of the higli pres 
due to temperature, and how much was due to dynamic 
causes. There are certain limiting values, however, whi 
vation and well-known physical laws render it safe to as 
mean temperature of any air-column will not depart grea 
1st, It is improbable that the decrease of temperature wi 
can ever be much or any greater than the adiabatic r; 
the air above would be potentially heavier than the air b 
It is improbable that the mean temperature of the air-c 
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) metres will be higher than the temperature observed at 
th*8 surface. 

ag the average decrease of temperature with height found 
le observations on Pike's Peak and Mount Washington, and 
Aie temperature and pressure recorded at stations on the 
rsather-chart, I have, by K5ppen*s method, calculated the 
eat the height of 9.000 metres above a large number of 
r high pressure, and drawn isobars for this height. These 
liat above the larger number of winter anticyclones on our 
n plains the pressure is lower than on the same latitude 
east. Even if we make the extreme assumption that there 
iereaseof temperature above these anticyclones up to 5,000 
, some of the cases will still show a lower pressure at this 
than on the same latitude on each side. In these cases 
aems no escape from thp conclusion that the pressure at the 
surface is due chiefly or entirely to the low temperature of 

But there are other cases of anticyclones over these plains 
summer-time, and of anticyclones on our seacoast in win- 
which the temperature is as high as, or higher than, near 
th's surface within the anticyclones as on the same latitude 
* west. In these cases it is sometimes difficult to get a 
pressure in the upper air above them, even though we 
i the adiabatic rate of cooling. Moreover. I know that 
ligb pressures on rare occasions extend up even to the cir- 
a^on, for I have observed cirrus-clouds moving out from 
oward the west in their south-west quadrant as the surface 
loes near the earth. I am hence led to believe that there 
classes of anticyclones, — one due chiefly or entirely to low 
rature, and the other due chiefly or entirely to dynamic 

It seems to me probable that the same is true of cyclones. 

H. Hblm Clayton. 

m Otyservatory, Jan. 22. 



Questions of Nomenclature. 

C. S. Saroent, author of the ** Silva of North 
ica,^ says, in the flrst volume of that work, ** I have adopted 
etbod which imposes u pon a plant the oldest generic name 
d to it by Linnaeus in the flrst edition of the " Genera Plan- 
^ poblished in 1737, or by any subsequent author, and the 
I meciflc name used by Linnsdus in the first edition of 
Am Plantarum,' published in 1753, or by any subsequent 
■; without regard to the fact that such a specific name may 
ihim associate^ at first with a generic name improperly 

'More stability in nomenclature, it is obvious that the 
li adopted by Professor Sargent is the one which should uni- 
ff be adopted by botanists. Other questions relating to 
kal nomenclature are not so well settled as mit^ht be desired, 
fsff of these may be briefly stated, with the writer*s present 
ooDoeming them. 

t Ant in importance, perhaps, is the use of the names of 
at flrst described as varieties of other species, and later 
to speciflc rank, or vice versa. It would seem that the 
■1 name as first used should be adopted for the speciflc name 
nincifl to speciflc rank, though many botanists have felt at 
f to rechristen them at pleasure. A varietal or subspecific 
would, if this rule were followed, receive precedence over 
laines. Professor E. L. Greene, in '* West American Oaks,*' 
lopted the name Quercus Palmeri Engelm. in preference to 
mnU Kell., although flrst published as a species under the 
name, Q, Palmeri having flrst been published as a sub- 
t bf Dr. Engelmann, and later as a species. One is led to 
by Professor Greeners remarks, that, had Q. Palmeri been 
thed as a variety instead of as a subspecies, he would have 
Bd KJellogg*8 name for the species, though why such a dis- 
on is made la not very evident. 

itham, in fact, held that the earliest published name, whether 
das a specific or varietal, belonged inalienably to that in- 
nl form, whether subsequently redescribed and raised to 
lo^ or degraded to varietal rank. 

ins a wjnoDjme always a synonyme," is a rule which I be- 
Bteina among zoologists in general, and should, if tenable 



with them, be adopted by botanists as well. This would necessi- 
tate some important changes if adopted ; and as an instance may 
he noted the genus Washingtonia, now in use for our Calif omian 
fan-pahns, a synonyme of Sequoia, having been unfortunately 
applied to our Californian giant before its application by Wend- 
land to our palm. 

If the facts permitted, some enterprising botanist might see flt 
to reinstate the coniferous genus, in which case the 'genus of 
palms would of necessity have to be renamed. Still, it seems like 
creating needless synonymy in this case to rechristen Wendland's 
genus, though strict adherence to the rule would render it imper- 
ative. 

Uniformity in the method of citing the authors of species is 
another desideratum in botanical nomenclature. The most ex- 
plicit custom is that afiopted in general by zoologists, — the en- 
closing in parentheses the name of the author of the species or 
variety, where originally given wrong rank, or referred to a 
genus incorrectly. While this is often cumbersome, yet it greatly 
facilitates subsequent work beyond question, and is preferable to 
the citing of the name of the author who has referred the plant in 
question to a different genus, or considered it as of different rank. 
The existing confusion in the manner of citations renders it im- 
possible for a writer to do strict justice to the founders of species, 
unless he is favored with access to large botanical libraries, and 
blessed with abundant leisure for consulting original descriptions. 
The author of the species (or variety), it seems to the writer, is 
the one to be cited (if the system of double citation is discarded as 
inconvenient) in preference to the authority for its transferrenoe 
from one genus to another. 

Another point upon which botanists are not fully agreed is the 
citation of names adopted in manuscripts or herbaria, and receiv- 
ing earliest publication by others than their authors. It is the 
custom in America (and a sensible custom it is) to cite the real 
author's name, even when flrst described and published by another 
author (unless published by that author as of his own authorship). 
Thus, Nuttall is credited with the authorship of many genera and 
species flrst described by Torrey & Gray in the ** Synoptical 
Flora," or by DeCandolle or others elsewhere. 

It is now generally conceded that an author, after publishing a 
name, has no longer any right to substitute another name there- 
for in subsequent publications, even though the flrst name he 
flnds to be a misnomer. This right, claimed by many of the older 
botanists of a past generation, is no longer contended for. It is 
also an open question as to how far published names may be 
changed or corrected by their own or subsequent authors. 

A common Californian cactus is published by Prince Salm in 
'^CactesB Horto Dyckensi,*' p. 91, as MamiUaria Cfoodrichii 
Scheer, named in honor of Mr. Goodrich. Professor Sereno 
Watson informs me that Seemann says in the ** Botany of the 
* Herald'" that it was a ** Mr. J. Goodridge, surgeon," whom the 
plant was intended to commemorate in its name as its discoverer. 
The name, therefore, has been written M, Cfoodridgii by many 
subsequent authors. Gray {Botanical Oazette, iz. 58) inadvert- 
ently publishes Antirrhinum Nivenianum^ and repeats this spell- 
ing on the following page. This was collected by Rev. J. C. 
Nevin, and it is obviously proper to write A, Nevinanum, as the 
former spelling was mere inadvertence or a typographical error. 
But in the instance of MamiUaria Qoodrichii, as originally written 
there is less cause for change, since the man may not have been 
clear in his own mind as to the correct spelling of his name, — 
like Shakspeare, spelling it differently at different times. 

C. R. Orodtt. 

8«ii Diego, Cal., Jan. SO. 
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Inorganic Chemistry. By William Jaoo. London and New 
York, Longmans. 12^. $1.50. 

Tms text-book is intended to meet certain conditions of science- 
teaching prevalent in Great Britain, due to the work going on 
under the auspices of the Science and Art Department. It is a 
more advanced book than the author^s *' Elementary Text-Book " 
on the same subject, issued some time ago. The supervision of 
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tbe Eoglish science-teach ing by the Bclence and Art Department 
is to a considerable extent that of an examining board, to that 
tbe book before ub appears to be written with tbe puriMiee of sup- 
pljing a moet condensed array of facts. As -each substance is 
taken up, we are told of its occurrence, mode of preparation, 
properties, industrial applications, and composition. Tbe author 
is evidently tlioroughly practical by nature, and does not devote 
much space to the interesting theoretical discussions in cbemistiy, 
n'liicb would seem to give tbe ftudy its chief disciplinary value, 
before be proceeds to tbe detailing of the feels. But let all teach- 
ers interested examine the book, that they may at least know tbe 
methods pursued by some of tlieir co-workers abroad. 



AMONG THE PUBLISHERS. 



The contents of the Magazine of Ameriean History for Feb- 
ruary cover H wide lield of subjects. Tbe features of the geolo- 
gist and geographer, Sir Roderick Impey Murcliison, appear in 
tbe frontispiece, accompanied by a sketch of lii« career in scien- 
tific dii'covery. The contribution of Hon. John Jay, LL.D., 
entitled •■ The Demand for Education in American History," is 
the longest and most important article of the number. Mr. Jay 
says, ■' Our great authorities on history- leaching are agreed that 
rightly to understand, appreciate, and defend American institu- 
tions, the true plan is to knon' their origin and their history." 
The third paper, by Rev. D. F. Lamson, presents an account of 
tbe emigration from New England to New Brunswick in 1763. 
The fourth paper is an illustrated account of the antiquity of car- 
riages, by Emanuel Spencer. The article which follows is also 
illustrated, hein){ the story of Sir Walter Raleiicb's settlements on 
Roanoke Island, called by its author, Dr. Stephen B. Weeks, 
" An Historical Survival." Rev. R. T. Cross writes of early ex- 
plorations in Louisiana; H. E. Qreen contributes a description of 
"The Pickering Manuseripts" in Boston; and "The French 



Army in tbe Revolution." translated from the French b; 
Geoi^ine Eolmee, is concluded fiom the January number. 

— Mr. Greenoiigh White has issued through tbe press of 
& Co. a pamphlet on " The Philoaopliy of American Literal 
in which be endeavors Co show tImC our literature is a i 
growth, and not a mere offshoot of that iif England. 1 
opinion, the attempt is a failure. Mr. White n'ves a bri( 
excellent sketch of American literature, exhibiltng its chief 
acteristicB iu the various periods, as be conceives them, 
clearly; but he fails entirely to iliscover any real originali 
any thing distinctively American in tbouebt or sentiment. 
dents of the subject will doubtless like to read Mr. White's ' 
but we think it will make few converts to the author's 
For our (Mirt. we can find little in our uafivc literature hut a 
of European ideas: and we doubt if there is now exiant a ; 
work by an Auierican writer that will he read except for hi 
cal purposes in the twentieth century. 

— Readers of '■ E'>l)ert Elsmere " will be fjlad to hear tlit 
address ileliveri'd by Mrs. Humphr>' Wanl at the opening ol 
versity Hall has l>een reprinted in pamphlft form by Macmil 
Co. The special religious aims of University Hall are set 
in the pamplilei. in which mention is also made of the begi 
of class-teacbinK under the guidance of Dr. Martineau. The 
firm announce for early publication " Tlie Life of the Right 
Arthur McMurrough Kavanagh." who was remarkable, b 
been bom without arms or legs, notwithstanding which he 
Parliament for many years, and yachted, hunted, and shot, • 
log OD the ordinary pursuits of a country gentleman and land 

— In an article entitled '■ An American Kew," in Lippa 
Magaeine for February, 1891, Julian Hawthorne advocate 
establlBb merit in Amerien of botanical gardens akin to tbe 
Gardens iu England. "When American naturalists," say 
Elawthome. "have been furnished with a place where the 
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»w plants and detennine tbeir qualitiee and us«9 ander 
lion. inve«ti|;ate tbe animal and insect pests ot the vcgeta- 
gdorn that have iojuted and still menace local plentalions, 
means to aid in providing tbe growing population of the 
rnt with good things to eat and plentj 0I them, prosecute 
fs into thu medicinal virtues of herbs, and. in a word, can- 
if> whole poesibilities for good of the world of plants, we 
:peci to see our countr; ent^r upon a scene of prosperity 
iForthj of OUT hopes and promises " This ia an idea that 
fa to meet with encouragement, and it is to be hoped that 
^estioa will lead to its fulUlment. Cbarlee Howard Shinn, 
iticle entitled -West of the Sierras," gives an excellent idea 
rapid growth and development of the State of California, 
as of its climatic advantages, the beauty of its scenery, 
jductiveneSB ot its soil, etc. Mr. Shinn's descriptions of 
iter resorts of California will have a particular interest at 

he "Handbook of Florida," by Charles Ledyard Norton, 
med by Longmans, Green, & Co., New York, will certainly 
useful to (^orists and intending settlers. Tbe book ia 
ited by forty-nine maps and plans, especial attention being 
to county maps showing lines of railway. It is chimed 
leie last have never before been published together In such 

he Farmers* Alliance of Delaware has invited Professor 
id J. James, president of the American Academy of Politi- 
1 Social Science, to address tbe State convention at Wil- 
m on the subject of " Our System of Taxation in its Bela- 
> tbe Farming Classes." The farmers wish to know espe- 
ivhether any Sraie has solved the problem of relieving tbe 
g classes of the burdens which rest upon them. It will be 
ting to learn what a theoretical student of taxation has to 
on this subject, and whether be will give the farmers much 



satisfaction. Would it Dot be a desirable thing for the govern- 
ment l« call for a report upon our financial system from some of 
the expert students of taxation in the country, and try to find out 
whether the Hcbotars have any thing valuable to say on this sub- 
ject which is vexing everybody just now ? 

— The Shakespeare Society of New York, 31 Park Row, New 
York City, announces a four-text edition of " Hamlet," present- 
ing a parallelization of the three versions of that play, which ap- 
peared in 1608, 1604, and 1633, exactly reproducing the %rchaio 
typognil^by and characteristics of the same, verb. lit. et punel., 
accompanied by a translation of the German version performed 
in Dresden in 1626, and supposed to hare been brought into Ger-. 
many from London by English actors in 1808, and which throws 
a curious historical light upon the actual stage reading of the 
tragedy as presented by the London actors. The project of a four- 
text •' Hamlet " was a favorite with the New Shakespeare Society 
of London, which, as long ago as 1874. promised one, but suc- 
cumbed to tbe typographical difficulties of tbe work, and finally 
abandoned tbe project. The New York Bhakespeare Society be- 
lieves it has surmounted tbwe difflcultios. and undertakes to fur- 
nish its subscribers, in or about the fail of 1891, with the four 
texts. — a volume in folio, about 16x10, printed on laid paper, de 
luxe, in the best style of The Riverside Press, about 200 pages, 
and bound in boards, parchment back, Bankside or Roxburge 
style. One hundred and fifty copies only are to be printed from 
the types, and hand-numbered under tlie society's direction. 

-^InOuNngfor February, 1891, we note "Cycling in Hld- 
Atlanlic," by OsbertH. Howarth; -Kowing at Oxford," by Charles 
H. Mellen; "The Art of Daguerre." by Clarence B. Moore; 
" Tarpon -Fishing in Florida," by J. M. Murphy; '■The Poodle.'* 
by E, H. Morris; " Ice-Fishing in theSeaof Azofil," by C. A. P. 
Talbot; "Wolf-Hunting in France," by Sidney H. Smith; and 
"Turkey-Tracking in Canadian Snow-Fields," by EL Sandys. 
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We have great pleasure in announc- 
ing to our readers that we have decided 
to pnbliah the journal monthly instead 
of quarterly. For the present year, as 
an experiment, the annual subscription 
will remain the same as heretofore. Aa 
tho quantity of matter given is con- 
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THE STUDY OF INDIAN LANGUAGES. 

36 Dumber of those interested in the study of Indian 
g^es increases, the need of a complete classification of 

languages and dialects becomes more and more ap- 
The investigations necessary to such a classification 
egun many years a^^o by the Bureau of Ethnology, 
>m time to lime field investigations have been con- 
with especial reference to it Sufficient progress has 
ade to permit the publication of a classification of all 

languages in the territory north of Mexico, together 
> map displaying the area occupied by the several 

B. 

classification is primarily based upon an examination 
linguistic material relating to the subject. Mr. James 
ing has been engaged in the preparation of the bibli- 
y of this literature, and several volumes of the 
raphy have already been published. The literature 
I classified by him as far as possible in compliance 
lis scheme. Secondarily the classification is based on a 
ody of linguistic material now in the archives of the 
, which also received notice in Mr. Pilling^s ''Bibli- 

H. W. Henshaw is engaged on the tribal synonymy, 
[arge volume on this subject is approaching comple- 
The tribal synonymy is also based upon this classi- 
I. The classification itself is the work of the Director 
Ismail. 

4>f course be understood that such a classification 

i\y tentative, and that it will require modifi- 

new material is acquired by students, and as 

(ws in regard to the relationship of existing 

iinay be changed by further study. All the material 
|[ to the classification will appear in the seventh 
(report of the bureau, now in the hands of the printer. 
iQbject is deemed of sufficient interest and importance 
vaot the present publication of the principles upon 
the daasification has been based, and of the rules 

have guided in the selection of family names, to- 
wiih a list of the families. 

languages spoken by the pre-Columbian tribes of 

America were many and diverse. Into the regions 
id 1^ these tribes, travellers, traders, and missionaries 
meirated in advance of civilization, and civilization 
bas marched across the continent at a rapid rate. 
these conditions, the languages of the various tribes 
peoeived much study. Many extensive works have 
ablithed, embracing grammars and dictionaries ; but 
^leaier number of minor vocabularies have been col- 

and very many have been published. In addition to 
the Bible^ in whole or in part, and various religious 
and aohool-books, have been translated into Indian 
•y to be used for purposes of instruction, and news- 
liave been published in the Indian languages. Alto- 

ttue literature in these languages, together with the 
sre xela^g to it, is of vast extent. While the 




materials seem thus to be abundant, the student of Indian 
languages finds the subject to be one of great magnitude, 
difficulties arising from the following conditions: — 

1. A great number of linguistic stocks or families is dis- 
covered. 

2. Tbe boundaries between the different stocks of lan- 
guages are not immediately apparent, from the fact that 
many tribes of diverse stocks have bad more or less associ- 
ation, and to some extent linguistic materials have been 
borrowed, and thus have passed out of the exclusive posses- 
sion of cognate peoples. 

3. Where many peoples, each few in number, are thrown 
together, an intertribal language is c^eveloped. To a large 
extent this is gesture speech ; but to a limited extent useful 
and important words are adopted by various tribes, and out 
of this material an intertribal '* jargon ^^ is established. 
Travellers and all others,, who do not thoroughly study a 
language, are far more likely to acquire this jargon speech 
than the real speech of the people ; and the tendency to 
base relationship upon such jargons has led to confusion. 

4. This tendency to the establishment of an intertribal 
jargon was greatly accelerated on the advent of the white 
man, for thereby many tribes were pushed from their 
ancestral homes, and tribes were mixed with tribes. As a 
result, new relations and new industries, especially of trade, 
were established, and. the new associations of tribe with tribe 
and of the Indians with Europeans led very often to the de- 
velopment of quite elaborate jargon languages. All of these 
have a tendency to complicate the study of the Indian 
tongues by comparative methods. 

The difficulties inherent in the study of languages, to- 
gether with tbe imperfect material and the complicating con- 
ditions that have arisen by the spread of civilization over 
the country, combine to make the problem one not readily 
resolved. 

In view of the amount of material on hand, the compara- 
tive study of the languages of North America has been 
strangely neglected, though perhaps this is explained by 
reason of the difficulties which have been pointed out. And 
the attempts which have been made to classify them has 
g^ven rise to much confusion, for the following reasons: 
first, later authors have not properly recognized the work of 
earlier laborers in the field; second, the attempt has more 
frequently been made to establish an ethnic classification 
than a linguistic classification, and linguistic characteristics 
have been confused with biotic peculiarities, arts, habits, 
customs, and other human activities, so that often radical 
difiPerences of language have been ignored, and slight differ- 
ences have been held to be of primary value. 

The attempts at a classification of these languages and 
also at a classification of races have led to the development 
of a complex, mixed, and inconsistent synonymy, which 
must first be unravelled and a selection of standard names 
made therefrom, according to fixed principles. 

It is manifest that until proper rules are recognized by 
scholars the establishment of a determinate nomenclature is 
impossible. It will therefore be well to set forth the rules 
that have here been adopted, together with brief reasons for 
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the same, with the hope that they will commend themselves 
to the judgment of other persons engaged in researches re- 
lating to the languages of North America. 

A fixed nomenclature in biology has been found not only 
to be advantageous, but to be a prerequisite to progress in 
research, as the vast multiplicity of facts, still ever accumu- 
lating, would otherwise overwhelm the scholar. In phil- 
ological classification, fixity of nomenclature is of corre- 
sponding importance ; and while the analogies between 
linguistic and biotic classification are quite limited, many of 
the principles of nomenclature which biologists have adopted 
having no application in philology, still, in some important 
particulars the requirements of all scientific classifications 
are alike, and, though many of the nomenclatural points met 
mth in biology will not occur in philology, some of them 
do occur, and may be governed by the same rules. 

Perhaps an ideal nomenclature in biology may sometimes be 
established, as attempts have been made to establish such a 
83^8teES in chemistry ; and perhaps such an ideal system may 
eventually be established in philology. Be that as it may, 
the time has not yet come even for its suggestion. What is 
now needed are rules of some kind leading scholars to use 
the same terms for the same things; and it would seem to 
matter little in the case of linguistic stocks what the nomen- 
clature is, provided it becomes denotive and aniversaL 

In treating of the languages of North America, it has 
been suggested that the names adopted should be the names 
by which the people recognise themselves; bat this is a rule 
of impossible application, for, where the branches of a stock 
diverge very greatly, no common name for the people can 
be found. Again, it has been suggested that names which 
mre to go permanently into sdence should be simple and 
euphonic This also is of impossible application, for sim- 
plicity and euphony are largely questions of personal taste; 
mnd he who has studied many languages loses speedily hb 
idiosyncrasies of likes and dislikes, and learns that words 
foreign to his vocabulary are not neoessarily barbaric. 

Biologists have decided that he who first distinctly charac- 
terises and names a species or other group shall thereby 
cause the name thus used to become permanently affixed, 
but under certain conditions adapted to a growing science 
which is continually revising its classification. This law of 
priority may well be adopted by philologists. 

By the application of the law of priority it will oooasioii- 
ally happen that a name must be taken which is not wholly 
unobjectionsble, or which could be much improved; but, if 
names may be modified for any reasoo, the extent of change 
that may be wrought in this manner is unlimited, and such 
modi6cations would ultimately become equivalent to the 
introduction of new names, and a fixed nomenclature would 
thereby be overthrown, Hie rule of priority has thewfore 
been adopted. 

Permanent biologic nomenclature dates from the time of 
linnseus, simply because this great naturalist established 
the binominal system and placed scientific classification upon 
a sound and enduring basis. As Linnaeus is to he re^j^rded 
as ihe founder of biologic classifieatioa, so Gallatin may be 
considerod the founder of systematic philology relating to 
the North American Indians. Before his lime much lin- 
guistic work had been accomplished; and scholan owe a 
la^ng debt of gratitude to Barton^ Adelung, Pickering, wid 
otheis. But Gallatin's work marks an era in Amerioan lin- 
guistic science from the fact that he so thoroughly intro- 
dooed comparative methods, and because be circumscribed 
the boundaries of many families, so that a laiige pan of his 



work remains and is still to be considered sound. The 
no safe resting-place anterior to Gallatin, because no scl 
prior to his time had properly adopted comparative met 
of research, and because no scholar was privileged to ' 
with so large a body of material. It must further be 
of Gallatin that he bad a very clear conception of the 
he was performing, and brought to it both learning 
wisdom. Gallatin^s work has therefore been taken ai 
starting-point, back of which we may not go in the bis 
consideration of the systematic philology of North Amc 
The point of departure, therefore, is the year 1836, i 
Ghdlatin's "'Synopsis of Indian Tribes^' appeared in 
U. of the "" Transactions of the American Antiqua 
Society." 

It is believed that a name should be simply a deD< 
word, and that no advantage can accrue* from a deecrii 
or connotive title. It is therefore desirable to have 
names as simple as possible, consistent with other and i 
important considerations. For this reason it has been f< 
impracticable to recognize as family names designs 
based on several distinct terms, such as descriptive phi 
and words compounded from two or more geographic na 
Such phrases and compound words have been rejected. 

There are many linguistic families in North America, 
in a number of them there are many tribes speaking di* 
languages. It is important, therefore, that some 
should be given to the family name by which it may h 
tinguished from the name of a single tribe or language 
many cases some one language within a stock has been 1 
as the type, and its name given to the entire family; so 
the name of a language and that of the stock to whi 
belongs are the same. This is inconvenient, and lea 
confusion. For such reasons it has been decided to 
each family name the termination '^ an "^ or '' ian.^ 

Conforming; to the fnittciples thus enunciated, the fo 
ing rules have been formulated: — 

1. The law of {mority relating to the nomenclature c 
systematic philology of the North American tribes shal 
extend to authors whose works are of date anterior t 
yearlSSe. 

8. The name originally given by the founder of a In 
tic group to designate it as a family or stock of lang 
shall be permanttitly retained to the exclusion € 
others. 

S. No family name shall be recognised if oompoi 
more than one word. 

4. A family name, once established, shall not be can 
in any subsequent division of the group, but shall be ret 
in a restricted sense for one of its constituent portions. 

5. Family names shall be distinguished as such b 
terromation *• an •' or ** ian." 

6, No name shall be accepted for a linguistic famil 
less used to designate a tribe or group of tribes as a lii 
Uc stock, 

7, No family name shall be accepted unless there is 
the hahiut of the tribe or tribes to which it is applied. 

i^ The original onhography of a name shall be r 
preserved, except as pnwided for in Rule S, and un 
lypographicAl en^r is evidenu 

The terms * family ^ and -^ stock •- aie here applied 
chang^bly u> a grc^up of languages that aiv supposed 
cognate, 

A single language is called a stock or famQy whei 
not ftMtnd to be oog«ate with any other language. 
guagM a^^ asid lo he c<^giiate when such reliOioQs be 
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« found that they are supposed to have descended 
;omoiou ancestral, speech. 

vidence of cognation is derived exclusively from the 
iry. Grammatic similarities are not supposed to 
evidence of cognation, but to be phenomena, in part 
to stage of culture, and in part adventitious. It must 
nbered that extreme peculiarities of grammar, like the 
nutations of the Hebrew or the monosyllabic separa- 
he Chinese, have not been discovered among Indian 
It therefore becomes necessary, in the classification 
n languages into families, to neglect grammatic struc- 
d to consider lexical elements only. But this state- 
iist be clearly understood. It is postulated that in 
7th of languages new words are formed 'by combina- 
d that these new words change by attrition to secure 
J of utterance, and also by assimilation (analogy) 
omy of thought. In the comparison of languages 
porpoaes of systematic philology it often becomes 
y to dismember compounded words for the purpose 
aring the more primitive forms thus obtained. The 
natic words considered in grammatic treatises may 
the very words which should be dissected to discover 
elements primary affinities; but the comparison is 
ic, not grammatic. 

:ic comparison is between vocal elements : a gram- 

^mparison is between grammatic methods, such, for 

\^ as gender systems. The classes into which things 

lulled by distinction of gender may be animate and 

lie, and the animate may subsequently be divided 

le and female, and these two classes may ultimately 

in part at least, inanimate things. The growth of a 

it genders may take another course. The animate 

Dimate may be subdivided into the standing, the sit- 

id the lying, or into the moving, the erect, and the 

; or, still further, the superposed classification may 

d upon the supposed constitution of things, as the 

die woody, the rocky, the earthy, the watery. Thus 

rihar of genders may increase, while farther on in the 

^U% language the genders may decrease so as almost 

pMir. All of these characteristics are in part adven- 

tat to a large extent the gender is a phenomenon of 

indicating the stage to which the language has 

L A proper case system may not have been 

led in a language by the fixing of case pai;ticles, or, 

been established, it may change by the increase or 

ion of the number of cases. A tense system also has 

Ding, a growth, and a decadence. A mode system 

ble in the various stages of the history of a language. 

manner a pronominal system undergoes changes. 

8 may be prefixed, infixed, or affixed in compounded 

uid which one of these methods will finally prevail 

letemuned only in the later stage of growth. All of 

ings are held to belong to the grammar of a language, 

le grammatic methods distinct from lexic elements. 

terms thus defined, languages are supposed to be 

when fundamental similarities are discovered in 

xic elements. When the members of a famil7 of 

pee are to be classed in subdivisions and the history 

languages investigated, grammatic characteristics 

of primary importance. The words of a language 

by the methods described, but the fundamental 

e or roots are more enduring. Grammatic methods 

aoge, perhaps even more rapidly than words; and 

Migee may go on to such an extent that primitive 

i eve entirely lost, there being no radical grammatic 



elements to be preserved. Grammatic structure is but a 
phase or accident of growth, and not a primordial element 
of language. The roots of a language are its most perma- 
nent characteristics ; and while the words which are formed 
from them may change so as to obscure their elements, or in 
some cases even to lose them, it seems that they are never 
lost from all, but can be recovered in large part. The gram- 
matic structure or plan of a language is forever changing, 
and in this respect the language may become entirely trans- 
formed. 

Below is a list of the fifty-eight families, alphabetically 
arranged, with a general statement of the habitat of each* 
Most of the names contained in the list need no explanation, 
as they are familiar to linguistic students, having appeared 
years ago in the writings of Gallatin, Latham, Prichard, 
Scouler, Turner, and others. Several of the names are new. 
Thus, the name ^^Chumashan" is applied to the group of 
languages hitherto generally, known under the term ^* Santa 
Barbara,'* and includes the dialects formerly spoken at the 
several missions along the Santa Barbara Channel, California, 
and is derived from the name of the Santa Bosa Island tribe. 
This language is now spoken by a score or more of Indians. 

The E^sselenian family applies to the language of a tribe, 
possibly a small group of tribes, on and south of Monterey 
Bay. Until recently the language has been supposed to be- 
long to the Moquelumnan family, but is now believed to 
represent a distinct group. The family name is derived 
from the name of the Esselen tribe. The language is now 
practically extinct, but a short vocabulary was collected by 
Mr. Henshaw in 1888. 

The Yanan family includes one language only, that of the 
tribe called by Powers, Ghitschet, and others, ** Nozi '' or 
'* Noces." The word means '* people " in their own language. 

List of Families. 

Adaizan. — On Bed Biver, Texas. 

Algonquian. — Of the North Atlantic seaboard, and west 
through the Northern States, Lake region, and Canada, 
to the Bocky Mountains. 

Athapascan. — Of the interior of British America; isolated 
communities on the Columbia Biver, Oregon, Califor- 
nia, Arizona, and New Mexico. 

Attacapan. — Area on Texas coast. 

Beothukan. — Portion of Newfoundland. 

Caddoan. — Of northern Nebraska, western Arkansas, south- 
ern Indian Territory, western Louisiana, and northern 
Texas. 

Chimakuan. — Of part of the southern shore of Puget Sound. 

Chimarikan. — On New and Trinity Bivers, northern Cali- 
fornia. 

Chimmesyan. — The region of Nasse and Skeena Bivers, 
west coast British Columbia. 

Chinookan. — Banks of the Columbia Biver as far up as the 
Dalles. 

Chitimachan. — About Lake Barataria, southern Louisiana. 

Chumashan. — Coast of California from about the 34th 
parallel to a little north of the 35th. 

Coahuiltecan. — Of south-western Texas and north-eastern 
Mexico. 

Copehan. — West of the Sacramento as far north as Mount 
Shasta, California. 

Costanoan. — Coast of California from the Gk)lden Gktte 
south to Monterey Bay. 

Eskimauan. — East and west coasts of Greenland; coast of 
Labrador as far south as Hamilton Inlet; and the Arc- 
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tic coast westward, including part of the shore of 
Hudson Bay, to western Alaska, including the Aleutian 
Islands. 

Esselenian. — Coast of California from Monterey Bay to 
Santa Lucia Mountain. 

Iroquoian. — The St Lawrence River region north of Lake 
Erie, northern Pennsylvania, State of New York, the 
lower Susquehanna in Pennsylvania and Maryland, 
north-eastern North Carolina, south-western West Vir- 
ginia, western North Carolina, and most of Kentucky 
and Tennessee. 

Kalapooian. — Valley of the WiUamette River, Oregon. 

Karankawan. — Texas coast around Matagorda Bay. 

Keresan. — Upper Rio Grande, and on the Jemez and San 
Jos^ Rivers, New Mexico. 

Kiowan. — Upper Arkansas and Purgatory Rivers, Colorado. 

Kitunahan. — Cootenay River region, mostly in British Co- 
lumhia. 

Koluschan. — North-west coast from 65® to 60*^ north lati- 
tude. 

Kulanapan. — Russian River region, and California coast 
from Bodega Head north to ahout latitude 39^ 30'. 

Kusan. — Coast of middle Oregon, Coos Bay and River, and 
at mouth of CoquiUe River, Oregon. 

Lutuamian. — Region of Ellamath Lakes and Sprague River, 
Oregon. 

Mariposan. — Interior of California, east of the Coast Range, 
and south of Tulare Lake, in a narrow strip to helow Tu- 
lare Lake, north as far as the Fresno River. 

Moquelumnan. — Interior of California, hounded on the 
north hy the Cosumnes River, on the south hy the 
Fresno, on the east hy the Sierras, and on the west by 
the San Joaquin; an area north of San Francisco and 
San Pablo Bays as far as Bodega Head and the head 
waters of Russian River. 

Muskhogean. — The Gulf States from the Savannah River 
and the Atlantic west to the Mississippi, and from the 
Gulf to the Tennessee River. 

Natchesan. — On St. Catherine Creek, near the site of the 
present city of Natches. 

Palaihnihan. — Drainage ol Pit River in north-eastern Cali- 
fornia. 

Piman. — On the Gila River about 160 miles from its mouth, 
and on the San Pedro, in Arizona, and in Mexico on 
the Gulf of California. 

Pujunan. — California; east bank of the Sacramento about 
100 miles from its mouth, north to Pit River, eastward 
nearly to the borders of the State. 

Quoratean. — Lower Klamath River, Oregon, from Happy 
Camp to the junction of the Trinity and Salmon River 
valley. 

Salinan. — Region around the San Antonio and San Miguel 
missions, California. 

Salishan. — North-western part of Washington, including 
Puget Sound, eastern Vancouver Island to about mid- 
way its length ; coast of British Columbia to Bute In 
let; and the region of Bentinck Arm and Dean Inlet 

Sastean.^ Middle Ellamath River, northern California. 

Shahaptian. — Upper Columbia River, and its tributaries 
in northern Oregon and Idaho and southern Washing- 
ton. 

Shoshonean. — Occupying generally the Great Interior Basin 
of the United States, as far east as the Plains, and 
reaching the Pacific in Los Angeles, San Bernardino, 



f . 



and San Diego Counties, Califomia. 



Siouan.— The Dakotas, parts of Minnesota, Wisconsin, I 

Nebraska, Kansas, Missouri, Arkansas, Indian Terri 

with isolated colonies in Alabama (Biloxi), the Cf 

nas (Catawba), and borders of Virginia and North ( 

lina (Tutelo). 
Skittagetan. — Queen Charlotte Islands, Forrester Is) 

and southeastern part of Prince of Wales Island. 
Takilman. — Oregon coast about the lower Rogue Rivei 
Tafloan. — Rio Grande and tributary valleys, from abou 

to about 36^ 30'. 
Timuquanan. — Florida. 
Tonikan. — Lower Yazoo River, Mississippi. 
Tonka wan. — Western and south-western parts of Tex^ 
Uchean. — Lower Savannah River and perhaps the 8 

Carolina coast. 
Waiilatpuan. — Lower Walla Walla River, Oregon, 

about Mounts Hood and Jefferson. 
Wakashan. — West coast of Vancouver Island, and xn 

west tip of Washington. 
Washoan. — Eastern base of the Sierras, south of £ 

Nevada, to the lower end of Carson valley. 
Weitspekan. — Lower Klamath River, Oregon, from 

mouth of the Trinity. 
Wishoskan. — Coast of California from just below the m 

of Eel River to a little north of Mad River. 
Yakonan. — Along the lower Yaquina, Alsea, Siuslaw, 

Urapqua Rivers, Oregon. 
Yauan. — Chiefly in the' southern part of Shasta Coi 

California. 
Yukian. — Round valley, California, and west to the a 
Yuman. — Lower California; the Colorado from its n 

to Cataract Creek, the Gila and tributaries as far 

as the Tonto Basin, Arizona. 
Zufiian. — A small area on Zufli River, western New Me 

J. W. POWKI 

NOTES AND NEWS. 

The director of the central dispensary at Bagdad has se 
La Nature a specimen of an edible substance which fell dori 
abundant shower in the neighborhood of Merdin and Dial 
(Turkey in Asia) in August, 1890. The rain which accomp 
the substance fell over a surface of about ten kilometres i 
cumference. The inhabitaDts collected the " manna/' and 
it into bread, which is said to have been very good, and to 
been easily digested. The specimen sent to La Nature is com 
of small spherules, according to Nature of Jan. 16. Yellowj 
the outside, it is white within. Botanists who have exami 
say that it belongs to the family of lichens known as Leei 
eacuUnta, According to Decaisne, this lichen, which has 
found in Algeria, is most frequently met with on the mos 
mountains of Tartary, where it lies among pebbles from wh 
can be distinguished only by experienced observers. It i 
found in the desert of the Kirghizes. The traveller Parrot br« 
to Europe specimens of a quantity which had fallen in m 
districts of Persia at the beginning of 1828. He was assure< 
the ground was covered with the substance to the height o 
decimetres, that animals ate it eagerly, and that it was coU 
oy the people. 

— Mr. William Warren supplies some information to Eng 
ing regarding his work in the search for seams of coal in Tot 
which, as the result of the late wars there, is now part < 
French territory. The coal, of which there is an extensive 
will add greatly to the importance of the territorial acquisit 
the French in view of its importance as a coaling station, an 
afford a further evidence of the varying fortunes of politl* 
as M. Ferry, rising from the obloquy into which he fell as a 
of the public disapproval of the continaance of the campaigi 
now find favor and commendation for foresight The sea 
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average of auch cases throughout the country. I beli 
that there are causes at work in New England, not in o\ 
ation to any thing like the same extent in other parte of 
country, which will account for no inconsiderable par 
the large percentage of congenital deafness in the ofFapr 
of congenitally deaf parents in that section. 

Fact! gathered from the Records of the American Aaylns 
HartfoM, Conn. 



StmsoaiPTtONB.— United States uid Cuada (S.tiOkyeU'. 

Oreat Britain uid Bnrope <.W»fe*r. 

CoiKniinloatliniswlllbe welcomed trom ftuf quarter. Abstnoti ol (oleDtUo 
papeiH are Bollolted, and twentj oaplafl of the Iwne ooDtalnlDg auob vUl be 
mailed the author on requeat In adTanae. Rejected manuaiulpti will be 
retonisd to the aathora onlr when the requisite amoant ot poatafe aoooni. 
paolea the manuaorlpt. Wbaterer la Intended tor inaertton moat be aothentl- 
oated bT the name and addieae ol the writer: not necesaatily tor pablicatlOD, 
bat aa a gnaract; of good talth. We da not hold ounelvee reeponilble foe 
any Tlew or opinions eipreseed In the comnmnlcatloiiii of ooi aotreipoDdenta, 

AtteatlOD la called to the "Wanta" colnmn. All are loTlted to use It in 
aoUaltlng InConnatlon or seeking new poaltlons. The name and address ot 
applicants sboold be glren In tnlU so that answers will go direct to them. The 
"Bichsoge" oolnmn Is llkewtae open. 



HEBEDlTiET DEAFNESS.— A STUDY. 

The American Asylum is the oldest school for deaf-mutes 
in the United States. Its history covers three-quarters of a 
century. It has had under instruction, including those now 
in school, 2,469 pupils, a number exceeded by that of but 
one other school in this country. There hare been nearly 
six hundred marriages, in which one or both of those mak- 
ing the marriage contract were once pupils in the school, 
and the offspring of these marriages number over eight hun- 
dred children. The records of the school have been care- 
fully preserved, and from these and much personal inquiry 
we have been able to gather some facts which will be inter- 
esting at this time, when the question of hereditary deafness 
is receiving so much public attention. It will be seen at 
a glance that the field is a favorable one for the study of 
this subject, and, though not broad enough to warrant the 
drawing of general conclusions therefrom, the facts are valu- 
able f»ointers, and may serve as one of the studies, which, 
when collated, will give sufficient data to work out a general 
law. 

That there is a tendency to deafness in the offspring of 
coDgenitally deaf parents, there can be no doubt. Nor can 
it be doubted that this tendency is comparatively slight in 
the offspring of parents both of whom are adventitiously 
deaf. But let the facta speak for themselves. They are be- 
lieved to be reliable so far as they go; but it is quite proba- 
ble that in some of the families included iu the following 
table other children may have been born since the dates at 
which the facts were reported. The general proportion, 
however, in all probability, would not be affected by such 
additions. In this table, c. ^congenitally deaf; ad. = ad- 
ventitiously deaf; h. shearing; u. =age at which deafness 
occurred unknown. 

When we consider how heavy a handicap congenital deaf- 
ness is, it is appalling to think that 31 per cent of the off- 
spring of the congenitally deaf may be born deaf. But I 
believe that this proportion is far above that of the general 
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> Thrae lamlUee are repcnM wWi MTeml haarlng cbUdrmi In aMtt 

Of the Qfty-two families in which both parents are e 
genitally deaf, twenty-three have congenitally deaf chilb 

Of the thirty-seven families in which the husband*! 
congenitally deaf and the wives adventitiously deaf, t 
have deaf children, — four in one family, and one ii( 
other. 

Of the fifty-one families in which the fathers were adt 
titiously deaf and the inothers congenitally deaf, seven | 
duced deaf children, and nine of the congenitally deaf 
dren come from two families. 

There are Sfty-Sve families in which both parents 
adventitiously deaf, and from these have sprung four i 
genitally deaf children, — one in each of four families. 

Four of the sixteen families in which the husbands 1 
and the wives are coDgenitally deaf have deaf children. 

Id five families out of the twenty-six in which the 
bands are congenitally deaf and the wives hear, there 
children born deaf. 

Six of the twenty-seven families in which the huslx 
were congenitally deaf and the state of the hearing of 
wives is unknown produced congenitally deaf children. 

X)f the twenty-six families in which both parents are ' 
and have congenitally deaf childrea, there are five fam 
in which one of the parents has one deaf parent, aeven 
families In which both parents have deaf relatives of 
same generation, four in which one parent has deaf relal 
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! ssime generaiioD, and five in which neither parent has 
"elatives of the same generation. • 

the twenty-six families in which both parents are con- 
illy deaf and have hearing children only, there is none 
lich either parent has a deaf parent, so far as reported, 
e families in which both parents have deaf relatives of 
ame generation, eleven families in which one parent 
eaf relatives of the same generation, and three families 
licb neither parent has deaf relatives of the same gen- 
»n. 

will be noticed in the table given above that nearly 
alf of the marriages are without issue, so far as we 
been able to learn. It is probable that in some 
there have been children of whom we have received no 
int. Jn other cases the marriages are of recent date, 
making due allowance for all these, the proportion of 
e marriages is still very large, much exceeding that in 
^neral population. It is a serious question whether 
■e alone is responsible for this barrenness. 

Job Williams. 



RELATION BETWEEN SCIENTIFIC AND ECO- 
NOMIC ENTOMOLOGY.* 

B subject of this address is not of the kind usually 
m for similar occasions, but is of ncme the less interest 
importance. It is one, also, that is in full harmony 
the genius of this society, which is the recognition of 
re-eminence of what is •called the philosophy of science. 
.ber reason makes it of especial immediate importance 
s. Economic entomology is upon the verge of an era 
mt advancement. The establishment of the agricultural 
iment stations have added to its ranks more young men 
lentific training and ability, perhaps, than have ever en- 
I in this line of investigation. If economic entomology 
i a phase of scientific entomology, then we want to put 
cqpecial efforts to assimilate this young blood in our 
Ml if, on the other hand, they are different and distinct, 
Whrence will become more and more apparent as eco- 
iiiitomology. develops, and we should define our posi- 
||I0D the side of pure science. 

»ve that the pure sciences are distinct from the eco 
sciences ; that this is the primary division of science. 
to be prone, in this utilitarian age, to try to find 
le for the pursuit of pure science by holding up the 
liiliiy of applying our discoveries for economic ends. 
IS recognize, and not act as though we were ashamed of, 
id that the sole aim of the student of pure science is 
lisoovery of truth, catering to human wants being 
slj out of his province. 

may be said, that, laying aside this matter of sentiment, 
mman wants are supplied through the discoveries of 
ce, and that this is simply the application of science for 
Mnic purposes, or, to put it a little stronger, that eco- 
C8 are but applied sciences. Such a statemen t comes from 
!onoeption that facts are, or in some way become, the 
iar property of a science. This is not the case, however 
ip8, if we could see all the intimate relations sciences 
to each other, we should say that every fact belongs to 
^ science; at any rate, we could scarcely name a fact 
h when closely viewed has not more than one bearing. 
sample of the far-reaching character of a fact is that of 
irigin of species through evolution. When Darwin es- 



of the retiring president of the Cambridge Bntomologioal 
W. WoodwcNrtb, Payetteville, Ark., at its meeting, Jan. 9, 1891 



tablisbed the truth of this fact, it soon came to be recognized 
that this basal fact of evolution was a fundamental principle 
of almost every other science which had occupied the at- 
tention of man. For economic purposes it is the facts which 
are appropriated, and in the same way that the biologist ap- 
propHates the facts discovered by the chemist. Economic 
sciences no more become departments or applications of other 
sciences by using some of the same facts than biology be- 
comes a department or application of chemistry. 

It may be further contended that in the cases cited above 
we have to do with real sciences, but that the so-called eco- 
nomic sciences have no right to the title of science, that 
they are essentially different. This will lead us to a con- 
sideration of what a science is. We have just seen that it 
does not consist of a body of facts peculiar to itself ; but, on 
the other hand, it is evident that facts a^e closely connected 
with it, that it depends indeed on a set of facts, and, fiurther, 
that these facts have some definite relation to each other and 
are susceptible of a rational classification. This classification 
is not the science, as it cannot express nearly all the relation- 
ships, but these relationships do constitute the science. Any 
one science does not comprehend all the bearings of any fact, 
but only such as have a relation to that one subject. The 
science of entomology, for example, consists of the relation- 
ship of the facts to insects. The relation of the same facts 
to the subject of plant-diseases belongs to another science. 
When the subject is economic, the production of honey, the 
feeding of stock, or the like, are there any grounds upon 
which we can refuse it the title of science ? 

The economic sciences are all infantile, many perhaps not 
yet even conceived of by man. They are the only true 
foundation to the useful arts. Agriculture is a science, 
though hidden by a mass of misconception and empiricism. 
It must make its advances by the same methods that have 
made the pure sciences what they are. A clear conception 
of the object and structure of the science and experimentation 
with all the conditions under control are essential. Eco- 
nomic entomology as generally understood is chie^y a de- 
partment of agriculture, but includes much heterogeneous 
material. To be a scientifically rational term, it must, like 
some of the genera of the older naturalists, be restricted. I 
can in no better way show the difference between it and 
scientific entomology than to indicate the parts of economic 
entomology, and show where they belong among the eco- 
nomic sciences. 

Insects of economic importance may be grouped into six cat- 
egories: first, those directly injurious to man, which properly 
forms a department of medicine; second, (hose attacking the 
domestic animals, a part of veterinary medicine; third, those 
injuring cultivated plants, which includes by far the major part 
of the injurious insects, and to which the term '* economic en- 
tomology ^' should be restricted (it is only a part, and per- 
haps not a natural part, of the science which deals with the 
diseases of cultivated plants) ; fourth, those which destroy 
other property (in this category are the insects attacking furs, 
woollen goods, etc., and the food-stuffs, which belong to 
domestic economy and at the same time to commerce ; 
library insects belong to library economy, and so on) ; 
fifth, those directly beneficial to man, which includes the 
bee, the silk-worm, etc., — industries which form one of the 
primary divisions of agriculture; sixth, those indirectly 
beneficial to man by destroying the injurious insects (these 
insects, of course, belong to the sciences that consider the in- 
sects which are their victims). 

Finally, to recapitulate, scientific entomology is a depart- 
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ment of biology ; economic entomology, of agriculture. 
They have all the diflPerence between them that there is be- 
tween a pure science and an economic science. Can we as 
a society include them both ? I think we should not. On 
the other hand, the economic entomologists are nearly all 
at the same time scientific entomologists. These we can and 
do welcome. 



DEPOPULiLTION OF FRANCE.* 



AFRICAN AND AMERICAN. 

At a meeting of the Canadian Institute, Toronto, Jan. 24, Mr. 
D. R. Keys, M.A., read, on behalf of Mr. A. F. Chamberlain, 
M.A., fellow in Clark University, Worcester, Mass., a valuable 
and interesting paper entitled " African and American: the Con- 
tact of the Negro and the Indian/' He said that the history of 
the negro on the continent of America has been studied from va- 
rious points of view, but in every case with regard to his contact 
with the white race. It must therefore be a new as well as an 
interesting inquiry, when we endeavor to find out what has been 
the effect of the contact of the foreign African with the native 
American stocks. Such an investigation must extend its lines of 
research into questions of physiology, psychology, philology, soci- 
ology, and mythology. 

The writer took up tbe history of the African negro in America 
in connection with the various Indian tribes with whom he has 
come into contact. He referred to the baseless theories of pre- 
Columbian negro races in America, citing several of these in 
illustration. He then took up the question ethnographically, be- 
ginning with Canada. The chief contact between African and 
American in Canada appears to have taken place on one of the 
Iroquois reservations near Brantford. A few instances have been 
noticed elsewhere in the various provinces, but they do not appear 
to have been very numerous. In New England, especially in 
Massachusetts, considerable miscegenation appears to have taken 
place, and In some instances it would appear that the Indians 
were bettered by the admixture of neg^ blood which they re- 
ceived. The law which held that children of Indian women were 
bom free appears to have favored the taking of Indian wives by 
negroes. 

On Long Island the Montauk and Shinnaoook Indians have a 
large infusion of African blood, dating from the times of slavery 
in the Northern States. The discovery made by Dr. Brinton, that 
certain words (numerals) stated by the missionary Pyrlaeoe to be 
Nanticoke Indian were really African (probably obtained from 
some runaway slave or half-breed), was referred to. In Virginia 
some little contact of the two races has occurred, and some of the 
free negroes on the eastern shore of the Chesapeake peninsula 
show evident traces of Indian blood. The State of Florida was 
for a long time the home of the Seminoles, who. like the Chero- 
kees, held negroes in slavery. One of their chiefs was said, in 
1885, to have had no fewer than one hundred negroes. Here 
considerable miscegenation has taken place, although the authori- 
ties on the subject Seem to differ considerably on questions of 
tBLOt, In the Indian Territory, to which Cherbkees, Seminoles, 
and other Indian tribes of the Atlantic region have been removed, 
further contact has occurred, and the study of the relations of the 
Indian and negro in the Indian Territory, when viewed from a 
sociological standpoint, are of great interest to the student of his- 
tory and ethnography. The negro is regarded in a different light 
by different tribes of American aborigines. After mentioning a 
few isolated instances of contact in other parts of the United 
States, the writer proceeded to discuss the relations of African and 
Indian mythology, coming to about the same conclusion as Pro- 
fessor T. Crane, that the Indian has probably borrowed more from 
the negro than has the negro from the Indian. The paper con- 
cluded with calling the attention of the members of the institute 
to the necessity of obtaining with all possible speed information 
regarding (1) the results of the intermarriage of Indian and ne- 
gro, the physiology of the offspring of such unions; (3) the social 
status of the negro among the various Indian tribes, the Indian 
as a slaveholder; (8) the influence of Indian upon negro and of 
negro upon Indian mythology. 



It Is somewhat startling to find that the depopulation of France 
is becoming a common subject of discussion among the savanU 
of that country. The phrase is perhaps somewhat stronger than 
the circumstances of the case warrant, the fact being that the 
population of France is simply stationary. Still it is a strikii^ 
and significant ciroumstance, that, while the population of all 
the other great European nations is steadily and rapidly adv» 
cing, that of France remains at a standstill. On economic groui^ 
this arrest of increase in number might seem not altogethera 
unmixed evil, inasmuch as it should tend to diminish over-oo«* 
petition, and to ease the already excessive struggle for existeoee 
among the lower classes ; but an impression widely prevails, thit 
given a fairly normal and healthy social condition, a growth of 
population is a natural result, and that a stationary or declining 
population is an index of some grave disorder of the body politic 
We cannot adequately discuss this large and diflicult question, 
but our French neighbors evidently think that something is amiss, 
and are looking around for the cause and for its remedy. Prob- 
ably the causes are numerous and complex. Social habits may 
account for a good deal. The French custom of subdividing land 
and of providing a dowry for girls offers an obvious motive for 
keeping down the number of children. Where, as in the west of 
Ireland, the peasantry have a cheap food-supply, and are con- 
stitutionally averse to thrift, large families are the rule ; bat ii 
Fhtnce thrift is a virtue carried almost to excess, and the obli- 
gation of the parents to provide for each new accession to 
the family is clearly recognized. Moral causes have htm 
supposed to play a large part in the arrest of the population flf 
France, and we are far from imderesti mating their importaiMi; 
but this is a difficult and delicate problem, on which it would te 
rash to dogmatize without the most ample evidence. 

While some of the causes of the phenomenon under discosskM 
may be obscure and remote, others lie under our eyes, and OM* 
not be too carefully scrutinized or too frankly acknowledged. Ii 
a recent address before the Academic de Medecine, Dr. Brouaidil 
drew attention to the abnormal mortality from small-pox anl 
typhoid-fever which prevails in France. He pointo out that 
while Oermany loses only 110 persons per annum from sniifr 
pox, Fhtnce actually loses 14,000. Dr. Brouardel attributes tUi 
astounding difference to the rigid way in which vaccination is «d- 
forced in Germany, and to the carelessness of his own conntiy- 
men in this matter. Statistics show that in 1865, wtfen vaoei- 
nation was not obligatory in Prussia, the mortality was 27 per IM^ 
000 inhabitants. After vaccination was enforced, the moftali^ 
fell in 1874 to 8.60 per 100,000, and in 1886 to 0.049. At the 
present time the mortality from this cause in France is 48 pff 
100,000. We make a present of these figures of Dr. Brouardel il 
the Royal Commission on Vaccination. 

As regards ty^phoid -fever, the deaths due to this disease Ii 
France amount to 28,000 per annum. Dr. Brouardel gives ft 
great variety of statistics to show that the liabUity to typhoid ii 
in direct proportion to the imperfections in the water-supply, and 
that, in proportion as a sufficient supply of pure water is provided, 
typhoid abates. Thns, at Vienne the typhoid mortality was 200 
per 100,000 while the inhabitants drank surface, hence often pol- 
luted, water; but this mortality fell to 10 per 100,000 on a 
thoroughly good supply being obtained. At Angouldme the in- 
troduction of a new supply of pure water reduced the number of 
cases of typhoid in the proportion of 0.068 to 18. At Amiens, 
among the military population, the typhoid mortelity fell from 
111 per 10,000 to 7 when a pure supply of water was secured by 
artesian wells. At Rennes the inhabitants formerly drank fro^* 
conteminated wells, with the result that typhoid-fever was always 
endemic. The introduction of pure water reduced the deatl^ 
from typhoid among the military population from 48 per l0,0O^ 
to 2. Investigations carried out at Besan9on, Toura, Carcassonn^^ 
Paris, and Bordeaux entirely corroborate the above striking 
figures. Typhoid-fever is responsible for the death of 1 soldie^ 
in 885 in Fiance, or 298 per 100,000, and this in time of peaces 
In war its ravages are even far greater. Thus the expeditionary^ 

> From Ihe London Lanoet, Deo. 80, 1800. 
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Tunis in 18^1, consisting of 20,000 raen, had 4,500 cases 
»id, with 884 deaths. 

rooardel cooclades by afibming that if vaccination and 
nation were rendered obligatory in France, and if the 
^ere everywhere supplied with pure water, the country 
ave from 25,000 to 80,000 lives annually, and these, for 
t part, of young persons of marriageable age. He there- 
poses to the acadiemy to adopt the following conclusions : 
le sanitary law in preparation ought to render vaccination 
ry ; it ought to furnish sufficient authority to the muni- 
I, or in their default the prefect or the government, to 
be public health against the dangers which result from 
Uuted water." 

e discussion which followed Dr. BrouardeFs communi- 
nany important points were elicited. One speaker drew 
1 to the evils which arose from cheap lodging-houses. 
' insisted upon the superiority of supplying pure water to 
hods of filtration. At Angouldme filtration was tried with 
vantage, but the provision of a pure supply proved much 
iccessful. 

•ay learn something from the anxieties of our neighbors. 
>atcry against compulsory vaccination now prevailing in 
arters in this country should unhappily effect any slacken- 
mr vigilance in this matter, we shall surely pay the pen- 
a heavier mortality from one of the most loathsome of 
The example of Germany in this matter is admirable, 
not be too widely known or too carefully followed. The 
1 of an absolutely pure supply of water to our large cities 
ih more difficult problem than the thorough enforcement 
nation, but it is at least the ideal towards which our efforts 

directed. It is an immense gain to know positively both 
roe of danger and the means of averting it, and we must 
ist content so long as an acknowledged source of disease, 

and national weakness is permitted to exist in our 



MEAT-PRESERVATION. 



Iamb Bku points out that nearly all the newer methods of 
ig preserved meats have had to give way before the older 
I of boiling, drying, salting, and smoking, which, along 
isiing. preserve the taste and digestibility of meats better 
I of the chemical methods that have more recently been 
nded. As stated in the British Medical Journal, all 
Hlaiethods hinder decomposition, and keep meats eatable 
or shorter period. Cold acts by preventing putrefac- 
in meat, 3^ to 4° C, with good ventilation, prevent- 
development of most organisms. Boiling, with subse- 
Bdusioii of air, is, of course, good, but can only be carried 
irge establishments and under specially favorable condi- 
Diying gets rid of the water, without which micro-organ- 
inot develop; but, although there is no loss of albuminoid 
irben this method is used, the taste is somewhat impaired. 
» acts by removing water, but it also removes the extrac- 
d interferes with the delicate flavor of both meat and tish. 
ids partly by drying, the heat at which it is generated 
g this necessary, but partly, also, by the action of the 
lantities of the antifermentative constituents, such as cre- 
irbolic acid, and even volatile oils, which appear to have 
action on the vitality of putrefactive organism?. 
nthor agrees with Forster, that salt has little or no effect 
9st pathogenic organisms, but it undoubtedly interferes 
r development of the cholera bacillus and of anthrax ba- 
st contains no spores, and probably, also, of some of the 
logenic but putrefactive forms. 

> result of his experiments on a very large number of 
terials, such as ham, bacon, pork, various kinds of sau- 
kI fish, Ben comes to the conclusion that most meats are 
It only to preserve the taste, but also to withdraw a large 
OB of the water from flesh ; (hat smoking also withdraws 
enble quantity of water, that it hides the salty taste, and 
ngable to penetrate dried flesh, it is better able to exert 
Btfvfactive action than on fresh meat. Salted lean flesh, 
lo the aotlcm of smoke at from 92^ to 25^ C. for forty- 



eight hours, no longer contained liquefying organisms,' which had 
been present in considerable numbers before the smoking opera- 
tion was commenced, but non-liquefying organisms disappeared 
only on the ninth day of smoking. Salt bacon salted for ten days, 
and then exposed to the action of smoke for forty eight hours, 
also showed no liquefying organisms with a fragment from near 
the centre taken with the most strict precautions, and broken up 
in liquid gelatine, which was afterwards allowed to solidify. All 
non-liquefying organisms had disappeared on the seventh day of 
smoking. Bacon salted for five weeks contained no organisms after 
seven days* smoking. Fresh unsalted meat contained both kinds 
after six days of smoking, and sausage also contained both at the 
end of twelve days ; this being exactly in accordance with what 
would be expected from the large amount of water that it contained,^ 
from the nature of the meat used, and from the many manipula- 
tive processes through which it has to go before the smoking is 
commenced. Fish may be preserved for a short time by smoking 
only, but it could not be kept permanently. Hams and larger 
sausages require a longer period of smoking than do similar 
smaller articles of diet. 



THE MAHOGANY TRADE OF HONDURAS.* 

The Republic of Honduras, as well as the territory known as 
British Honduras, have long been celebrated for their forests of 
mahogany and other fine-grained woods. Belize, the capital of 
the British possessions in Central America, now a city of con- 
siderable commercial importance, owes, says the United States 
consul at Ruatan, its origin and wealth to the mahogany- cutters. 
During the first half of the present century, princely fortunes were 
quickly accumulated in the business ; but, since iron and steel 
have taken the place of wood in the construction of vessels, the 
mahogany trade has decreased to a notable extent, although it is 
still large and profitable. The mahogany cuttings of British Hon- 
duras require at present more capital to carry them on than 
formerly. The expense and difficulty of getting out the wood liaa 
greatly increased, as but comparatively few trees can now be 
found near to the banks of rivers and streams of sufficient depth 
of water to float the logs to the coast. In Spanish Honduras, and 
especially within the limits of the consular district of Ruatan, 
there are still forests abounding in mahogany and other precious 
woods, where foreign industry and capital might be safely and 
profitably employed. 

The following is the system employed in manipulating the 
mahogany and in felling the trees, and in hewing, hauling, raft- 
ing, and embarking the logs in Honduras. ELaving selected and 
secured a suitable locality, and arranged with one of the export- 
ing-houses of Belize to advance the means in provisions and 
money to carry on the works, the mahogany-cutter hires his gang 
of laborers for the season. Nearly all labor contracts are made 
during the Christmas holidays, as the gangs from the mahogany- 
works all congregate in Belize at that period. The men are hired 
for a year, at wages varying from twelve to twenty dollars a 
month. They generally receive six months* wages in advance, 
one-half of which is paid in goods from the house which furnishes 
the capital. The cash received by the laborers is mostly wasted 
in dissipation before they leave the city. Early in January the 
works are commenced. Camps, or '* banks *' as they are called, 
are organized at convenient places on the margin of some river in 
the district to be worked. Temporary houses, thatched with 
palm-leaves, are erected for the laborers, and a substantial build- 
ing for the store aad dwelling of the overseer. The workmen are 
divided into gangs, and a captain appointed over each gang, 
whose principal duty is to give each man his daily task, and see 
that the same is properly done. 

All work in mahogany-cutting is done by tasks. The best 
laborers are out at daybreak, and generally finish their task be- 
fore eleven o'clock. The rest of the day can be spent in fishing, 
hunting, coUecting India-rubber and sarsaparilla, or in working up 
mahogany into dories, paddles, bowls, etc., for all of which a 
ready market is found. The mahogany-tree hunter is the best 
paid and the most important laborer in the service. Upon 

> From the JoanuU of the Society of Arte, London. 
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his skill and activity largely depends the success of the season. 
Mahogany-trees do not grow in clumps and clusters, but are 
scattered promiscuously through the forests, and hidden in a dense 
growth of underbrush, vines, and creepers. It requires a skilful 
and experienced woodsman to find them. No one can make any 
prpgress in a tropical forest without the aid of a macheU, or heavy 
bush-knife. He has to cut his way step by step. The mahogany 
is one of the largest and tallest of trees. The hunter seeks the 
highest ground, climbs to the top of the highest tree, and surveys 
the surrounding country. His practised eye detects the mahogany 
by its peculiar foliage. He counts the trees within the scope of 
his vision, notes directions and distances, then descends and cuts a 
narrow trail to each tree, which he carefully marks, especially if 
there is a rival hunter in the vicinity. The axe-men follow the 
hunter, and after them go the sawyers and hewers. 

To fell a mahogany- tree is one day's task for two men. On ac- 
count of the wide spurs which project from the trunk at its base, 
scaffolds have to be erected and the tree cut ofiP above the spurs, 
which leaves a stump from ten to fifteen feet high. While the 
work of felling and hewing is in progress, other gangs are em- 
ployed in making roads and bridges, over which the logs are to be 
hauled to the river. One wide truck pass, as it is called, is made 
through the centre of the district occupied by the works, and 
branch roads are opened from the main avenue to each tree. 

The trucks employed are clumsy and antiquated contrivances. 
The wheels are of solid wood, made by sawing off the end of a 
log and fitting iron boxes in the centre. The oxen which draw 
these trucks are fed on the leaves and twigs of the bread nut tree, 
wh|ch gives them more strength and power of endurance than 
any other obtainable food. Mahogany-trees give each from two 
to five logs ten to eighteen feet long, and from twenty to forty- 
four inches in diameter after being hewed. The trucking is done 
in the dry season, and the logs collected on the bank of the river, 
and made ready for the floods, which occur on the largest rivers 
in June and July, and on all in October and November. The logs 
are turned adrift loose, and caught by booms. Indians and Caribs 
follow the logs down the river to release those which are caught 
i>y fallen trees or other obstacles in the river. 

The manufacturing process consists in sawing off the log-ends 
which have beeen bruised and sf^intered by rocks in the transit 
down the river, and in re-lining and re-hewing the logs by skilful 
workmen, who give them a smooth and even surface. The logs 
are then measured, rolled back into the water at the mouth of the 
river, and made into rafts to be taken to the vessel, which is 
anchored outside the bar. The building of sloops and small 
schooners for the coasting trade is an important industry in the 
island. The frames of such vessels are made of mahogany, Santa 
Maria, and other native woods of well-tested durability, and proof 
against the ravages of worms, which abound in the waters. 

At present the only woods exported from Honduras are mahog- 
any and cedar wood, although the for^ts a)x>und in other 
varieties, which Consul Burchard states are quite as useful and 
ornamental, and which must eventually become known in foreign 
markets, and open ''new and inviting fields for industry and 
trade." ' 

CANADIAN SOCIETY OF CIVIL ENGII^ERS. 

The fifth annual meeting of the Canadian Society of CivU En- 
gineers was held in Montreal on Jan. 15, when Col. Sir Casimir 
Gzowski, A.D.C., was re-elected president for the third time. In 
consequence of ill health he was unable to deliver the usual set 
address, but in a short speech he congratulated the society upon 
the continued and steady progress which it was making, stating 
that it already occupied a position which its sister society in the 
United States had not reached in the first decade of its exist- 
ence. 

The total number on the list now includes 638 members, asso- 
ciates, and students, and many original papers of engineering 
value have already been printed. It was also announced that the 
president had endowed a silver medal to be awarded annually for 
the best paper submitted during the year, provided such paper 
shall be adjudged of sufficient merit as a contribution to the 
literature of the profession of civU engineering. The first of these 



medals has been awarded to Mr. E. Vautelet for his paper 
•'Bridge Strains." 

During the past year the society has moved from the ro 
generously lent by the University of McGHll College to more o 
modious quarters specially fitted up for their accommodation, 
centrally located on St. Catherines Street, near the Win« 
Hotel. 

The principal papers discussed by the society during the 
year are the following: ** The Screening of Soft Coal," by J 
McLennan; '*The Manufacture of Natural Cement,*' by H 
Butler; '* Columns," by C. F. Findlay; "Irrigation in Bri 
Columbia," by B. Mohun; "The Sault Ste. Marie Bridge," b; 
H. Massy; '*Oeneration and Distribution of Electricity for L 
and Power," by A. J. Lawson; "Developments in Telegrap 
by D. H. Keeley; " Errors of Levels and Levelling," Parts 1 
2, by Professor C. H. McLeod. 



LETTERS TO THE EDITOR. 

*•* Corre9p<mdenU are req%ieited tobetu brief cu possible. The writer^s 
isincM cases required as proof of good faith. 

27^6 editor uriU be glad to publish any queries consonant with the chat 
of the journal. 

On request^ twenty copies of the number containing his communication 
be furnished free to any correapondent. 

Rain Formation. 

It will probably be readily admitted that one of the most < 
plex problems in meteorology is the explanation of the condi 
tion of vapor into visible drops. Cloud has been formed 
receiver by cooling saturated air very rapidly, but it is doul 
whether actual raindrops have been formed artificially. Oi 
the most serious difficulties encountered in studying the pro) 
has been the fact that our observations have been made m* 
several thousand feet below the point of formation of the : 
drop. Observations on mountain tops have shown a great 
crease in precipitation above that at the base ; for example 
rainfall on Mount Washington (6,279 feet) is double that at 1 
land. Me., though the latter station is on the seacoast. In 
tember, 1880, the precipitation was 15.28 inches and 3.20 in< 
and for the year ending June 80, 1880, 97.10 inches and A 
inches, at the two stations respectively. An explanation of 
apparent anomaly might aid in solving the general problem Ix 
us. 

It has been held by some that the rocks and earth at the to 
the mountain are colder than the air which blows over it, an 
this reason there is the greater condensation at the summit; 
it has been proved that the rocks on Mount Washington are 
eral degrees warmer than the air, so that this explanation 
not hold. Others have thought that warm saturated air, as 
forced up the side of the mountain, is very much cooled b| 
pansion, and this cooling produces the increased precipita) 
This does not hold, however, in the case of Mount Washiog 
because the top rises up like a sharp cone, and the increased i 
fall covers an area many times greater than can possibly be 
fected in this way. I think it will be admitted that a large s 
of the precipitation on our mountains is formed within a fewl 
dred f^et of the top, in a vertical direction. If so, it w> 
seem that we have here a most excellent opportunity for stud; 
this problem. 

There have been published recently, by Harvard College, a c 
plete set of the observations made by the Signal Office at P 
Peak (14,184 feet), from 1874 to June, 1888, and these are no 
a most convenient form for study. It has occurred to me tb 
valuable addition to our knowledge of the conditions under w 
precipitation occurs might be made by studying the connec 
if any existed, between the temperature fiuctuations and pre 
tation at this elevated point. The usual view is, that a col 
of saturated air in which moisture is forming into drops or si 
fiakes is warmer than the air all about at the same level, anc 
this reason it has a tendency upward. We may put this is 
other form: if we pass into a column of air in which rain is 
ing, we shall find the temperature steadily increasing from 
circumference to the centre; or, if we take the second interp 
tion just given for the increased rainfall at the summit 
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fcin, a warm saturated air is continually rushing up the side 
mountain, and the temperature must necessarily rise as 
the rain is formed. 

'e projected in curves all the temperature observations at 
Peak for the hundred and thirty-six months during which 
t .75 of an inch of rain fell. There were thirty-eight 
^ in all, in each of which less than that amount fell. A 
[ght diurnal range was eliminated in the manner already 
ed many times. Then the precipitation for each eight 
VBS placed ui)on the curve of temperature, and the coodi- 
the temperature and precipitation was taken out under 
leads, — first with rising, second with stationary, third with 
, temperature. The results for each month are given in 
lowing table: — 

Pikt?8 Peak Precipitation and Temperature. 



• 




Tbmpiratube. 






Rising. 


stationary. 


Falling. 




Toul 
Inches. 


Per 
Cent. 


Total 
Inches. 


Per 
Cent. 


Total 
Inches. 


Per 
Cent. 


r 

ry 


84» 

8.99 

6.«4 

18.84 

14.68 

7.11 

17.48 

ia88 

4.48 

4.41 

499 

8.09 


16 
17 
17 
96 
87 
S7 
98 
19 
90 
94 
17 
17 


4.05 

4.98 

6.17 

16.17 

90.11 

6.68 

16.05 

15.89 

6.87 

468 

6.88 

8.11 


90 
97 
90 
89 

87 
96 
96 
98 
94 
86 
87 
17 


18.40 
10.87 
19.81 
96.18 
19.96 
19.66 
88.49 
89.19 
18.69 
9.09 
14.34 
19.96 


64 
66 

63 




46 




36 




48 




46 
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58 
66 
60 
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66 
66 
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91.60 


89 


' 109.81 

• 


87 


1 907.81 


51 



can be more surprised than the present writer at this 
result, 80 contrary to all preconceived theories. 
liMuit on the average more than half the rain occurs with 
IjjpWmperature. It seems probable, however, that in gen- 
liten is independent of the temperature. While it might 
im^t that a falling temperature in a saturated air would 
It produce precipitation, jet such is by no means the fact. 
Inre many cases in which a fall of from ten to fifteen de- 
fUirenheit has occurred in a saturated air without any cor- 
iding rainfall. Whatever may be thought of these facts, 
ii ODe point that is certainly made perfectly clear in this 
wkm^ and that is that the temperature in a column of air in 
I imin 18 falling is not higher than that of the surrounding 
I. 

I probable that some will think there is a contradiction be- 
i the results here presented and those given several times 
), especially in this journal for Sept. 5, 1890, but I think 
\ only a seeming contradiction. While the great bulk of the 
Q the eastern part of the country occurs with a rising tem- 
ire at the earth's surface, yet 1 have shown, that, during the 
Se of storms and high areas, the temperature in the upper 
laiiges several hours earlier than at the earth (in the case of 
t Washington five to ten hours earlier) ; so that there may 
be a falling temperature where the rain is formed. Several 
h8 of observations at Mount Washington have shown prac- 
r the same result as at Pike's Peak. 

r several years I have contended that there is absolutely no 
of an ascending current in the centre of our storms, or even 
8 nin is falling. It seems as though the present discussion 
be regarded as a culminating point, and a perfectly satisfac- 

ttiptoof of socb ascending current. H. A. Hazsn. 

Jan. 96. 



BOOK-REVIEWS. 

Socialism New and Old. By William Graham. (International 
Scientific Series.) New York, Appleton. 12®. 

This is an interesting work. It is written in a more attractive 
style than that of most economic treatises, and bears the marks 
of study and thought as well as of a philanthropic spirit. It opens 
with a statement of what socialism is, its various forms being 
recognized and defined, with special attention to what is now the 
leading form of it, that known as collectivism, or nationalism, 
according to which the State is to be the owner of all the instru- 
ments of production, while private property in other things is to 
remain undisturbed. The author then sketches the history of 
socialism with special reference to the evolution of the contem- 
porary forms of it, and showing the various contributions of 
Rousseau, St. Simon. Marx, and others to the doctrine as it is to- 
day. He then goes into an elaborate discussion and crijiicism of 
the proposed socialistic or coUectivist state, pointing out the re- 
spects in which it would be sure to fail, as well as others in which 
its success would be very doubtful. The main objection he 
makes, and one that he rightly deems insurmountable, is the im- 
possibility of determining the relative rates of wages of the differ- 
ent classes of workers in the socialistic state. He has no difficulty 
in showing that equality of payment would be impracticable, 
since the more skilful workmen and the abler managers could not 
be induced to put forth their best efforts except for relatively 
higher pay ; while, on the other hand, there is no possible way to 
determine how much higher the pay ought in justice to be. 
Other objections, such as the impossibility of applying the coUec- 
tivist scheme to foreign trade, the lack of personal liberty under a 
socialistic regime, and the difficulty of providing for intellectual 
workers, are also emphasized ; and the conclusion is that the at- 
tempt to introduce the system *' would bring chaos, and ' con- 
fusion worse confounded,* until human nature roee in revolt 
against the impossible thing.'* 

But while Mr. Graham is no coUectivist, he maintains that the 
condition of the laboring classes can be bettered, and ought to be 
bettered, and that the Slate ought to do it ; yet he seems at a loss 
with regard to the means. He has some chapters on ''practicable 
socialism,'* in which he advocates several measures of a m^ or 
less socialistic character, such as State loans to co-operative 
societies, allotments of land to laborers, and purchase of city lands 
by the municipalities, all more or less objectionable, and, as it 
seems to us, promising but little real benefit to the poor. Mr. 
Graham, in short, is more successful as a critic of socialism than 
*as a constructive social reformer; the most useful suggestion be 
makes being that of giving all classes the means of getting a good 
education in order to equalize opportunities, — a suggestion, how- 
ever that is not new. In his last chapter he discusses the sup- 
posed present tendency toward socialism, expressing the opinion 
that such tendency is overrated, and that counter tendencies are 
at work which will nullify the socialistic movement. Altogether, 
Mr. Graham has given us a useful discussion, and one that de- 
serves to be read by all who are interested in the subject. 



AMONG THE PUBLISHERS. 

EteNRT Holt & Co. have just ready ** Told After Supper,*' a 
series of brief burlesque ghost-stories by Jerome E. Jerome. 
Although represented as told in good faith by their narrators, the 
reader is sometimes let into a hint of realistic explanation which 
gives the touch of good-natured satire characteristic of the author. 

— Benjamin R. Tucker, Boston, has just ready ** Church and 
State," a new volume of essays on social problems, by Count Leo 
Tolstoi, translated directly from Tolstoi's manuscript. It was 
written several years ago, but has thus far been kept in manu- 
script. 

— Roberts Brothers will publish Feb. 10 the foUowing: < 'Petrarch, 
his Life and Works," by May Alden Ward (author of a similar 
work on Dante), a clear and well-written sketch, in which the 
subject is considered as the precursor of the Renaissance, and as 
one of the great triumvirate that created the Italian language and 
inaugurated its literature; and a volume entitled ''Power through 
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Repoee," b^ Annk Pajaon Call, who treats ot such aubjecta tts 
training for rest, rest in Bleep, the body's guidance, iraiaing of 
I he mind, ete. 

— Hacmillan & Co. announce an editiOD of Lock's nelMtnown 
** Arithmetic," revised and adapted for the use of American achoola 
by Professor C. A. Scott of Bryn Mawr College, Pennsjlvsnia. 

— The Stefanite aluDiJnum process aims at iatrodacing alumi- 
num into iron, either in the blaat-fumace, the cupola, or the pud- 
dling-fumace. During the process of manufacture, the liberation 
of the aluminum from its ores goes on concurrently irith the 
manufacture or melting of the iron, the newly formed metal be- 
ing instantly alloyed with the iron. It is well known that a 
minut« percentage of aluminum has the effect of towering the 
melting-point of iron and steel, rendering it eitremely fluid, so 
that it can be run with great facility without blowholes. The 
coat of the process has hitherto rendered its adoption very 
alow, in spite of the threat economies which have been ef- 
fected by the various electric and electrolytic processes for the 
production of aluminum. It is with the intention of reducing 
this coet that the Stefanite process is t>eini; introduced. It is not 
in actual operation in this country, the trials which have already 
been made having been conducted in Qermany. As communi- 
cated to Engineering, the method of operation consists in the ad- 
dition to the iron ore in the blast-fumaoe, or to the pig in the 
cupola, of emery and alum, either in powder or made up into 
briquettes. It is stated that the re-actton of the alum on the em- 
ery gives rise to vapors of metallic aluminum, which instantly 
alloy themselves with the iron, imparting to it the improved 
qualities which have hitherto been gained by the aildition of alu- 
minum or ferro-atuminum in the ladle or the crucible. The snb- 
sequent blowing does not volatilize the aluminum which descends 
with the iron. When the materials are added in the puddling- 
furnace, the bars, we are informed, can be hardened and tem- 



pered like steel, while their t«nsile strength is increa^ 
invention is in the handf> of Hr. Thompson Freeman, of 3 \ 
Mansions, Westminster, London, England. 

— " Nature's Wonder Workers" is ibe title of somesbc 
histories in the insect world, by Kate R. Loveli, which the 
Publishing Company have ready. In ibia book the autho 
is to interest the reader in what are called the " useless iusi 

— " Supposed Tendencies to Socialism " is the title of Ihe 
that will open the March Popular Science Monthly. It is 1 
feasor William Graham of Belfast, who gives bis reasons : 
pecting a progressive improvement in the state of society. 
sudden social transformation. " Iron -Working with Jli 
Tools" will be the special topic of an article in the Ameri< 
duGlries Series. This division of the series is to conclud 
an account of the steel -manufacture. In the tariff discuss 
recent years, sisal has been one of the articles most fre( 
mentioned. How it ia produced and what it looks like i 
learned from the illustrated article on " Cuhivntion of £ 
the Bahamas." liy Dr. John I. Northrop. One of several t 
announced for the same number of the Popular Science Al 
is an explanation of Dr. Eoch's method of treating consur 
by Dr. O. A. Heron, a London physician, and a friend of I 
coverer. An explanation of the real nature of Vowloo, tr 
which are found among the negroes in our Southen Statei 
a description of the strange and wild ceremonies connecte- 
it, will also appear in this number. The writer, Hon. Ms 
B. Ellis, is an officer in the British Army. 

— "BibUotheca Polytechnica." a directory of tech.3ica 
ature, is a classified catalogue of all books, annuals, and ji 
published in America, England, France, and Qermany. in* 
their relation to legislation, hygiene, and daily life. It is 
by Fritz von Szczepaneki. The firat annual is.tue of this i 
ternational index to the progress of technical science has ap 
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7ork, The International NewBCompan;). The catch- words 
■en in three languages,— Engliab, French, and German,— 
: readers of every Dationalitj can at once turn to the branch 
IS in the literature of the latest investigations. An ezhaue- 
lumeratioD ol the technical journals in tbe three laoguages 
given. 

^e learn from tbe Jourruil of Economict that a new serial 
ttion devoted to economic discussion is about to appear in 
id as the orga,o of tbe newly founded British Economic As- 
□n. The asocUtlon waa organized in November last, with 
»chen as president, and other men of eminence in the eco- 
world in the other offices. Tbe aim of the association is 
note economic study and discussion by all the means ubu- 
nplojed by such societies, but more particularly through 
^um of the net* journal, the drst number of which will 
■ in Harcb. It will not be the mouthpiece of any one school, 
II welcome contributions from aay writer who Is master of 
>ject. In view of the prominence of English writers in the 
pment of economic science, it k a little strange that such a 
sent baa not been made by them before; but, now that it 
en started, it can hardly fail to be important. There is also 
another periodical issued in England, called the Eeonomie 
% which will deal with economic subjects in their moral 
cial aspects, and which will number among its contributors 
loglish and American writers. The appearance of tbe new 
lis will be await«d with interest. 

n October last appeared the first number of the Intema- 
Joumal of EthSea, published in Philadelphia and Lon- 
■nd edited by a committee consisting of Americans, 



Euglbhmea, and Qermans. It is the successor of the Ethiom 
Record, which was an organ of the ethical societies; but the new 
magazine is of a broader character, and devoted to tbe discuasion 
of all ethical subjects, lioth theoretical and practical, without be- 
ing an organ of any movement or opinion whatever. Tbe flrvt 
number waa of a high order, the papers by Uessrs. Sidgwick, 
Ad I er, and Hdffdlng being especially suggestive, and tbe whole 
magazine giving excellent promise for tbe future. Tbe January 
issue, however, is not so good, and contains some of thoae super- 
ficial and half-dlgeeted essays which arti nowadays all too com- 
mon. It opens with a well-considered article by Professor D. O. 
Ritchie, on "The Rights of Minoritiea," in which the writer 
maintains that the essential right of raioorities is that of freely 
inculcating their views so as to persuade other people to adopt 
them, thus converting the minority into a majority. Next follow 
a review of Professor James's " Psychology," by Joeiah Boyce; 
an article on ■' The Inner Life in Relation to Morality," by J. H. 
Huirbead; and others on " Moral Theory and Practice,*' by John 
Dewey, and on " Morals in History," by Fr. Jodi; hut none of 
these can \>e said to carry much weight. " The Ethics of Doubt," 
by W. L. Sheldon, is a thoughtful paper on Cardinal Newman, 
and some of the lessons of his life and career. Hr. P. H. Old- 
dings has a brief article on " The Ethics of Socialism," and there 
is an interesting account by Hrs. H. HcCallum of the ethical so- 
cieties of Qceat Britain. On the whole, there is promise of mnch 
good in the new journal; but its conductors must maintain a high 
standard, and require thorough workmanship on the part of their 
oontributois, if it is to hold the place that it ought to bold in the 
lieriodical literatnre of the time. The journal is published at 1603 
Chestnut Street, Philadelphia, at two dollars a year. 
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ICAN AND AMERICAN: THE CONTACT OF 

NEGRO AND INDIAN.* 

history of the negro on the continent of America has 
adied from various points of view, but in every in- 
with regard alone to bis contact with the white race. 
. be, therefore, a new, as well as an interesting, in- 
when we endeavor to ascertain what has been the 
f the contact of the foreign African with the native 
an slocks. Such an investigation, to be of great 
ic value, in the highest sense, must extend its lines 
irch into questions of physical anthropology, philol- 
ythology, sociology, and lay before us the facts which 
an be of use. So little attention has been paid to our 
, in all its branches, that it is to be feared that very 
»f great importance can never be ascertained ; but it is 
ect of this essajr to indicate what we already know, 
point out some questions concerning which, with the 
5 of proper care, valuable data may even yet be ob- 

believ^ that the first African negro was introduced 
West Indies between the years 1501 and 1503 ; and 
hat time, according to Professor N. S. Shaler,* there 
sen brought across the Atlantic not more than ^^ three 
> souls, of whom the greater part were doubtless taken 
WeKt Indies and Brazil. ^^ Professor Shaler goes on to 
It seems tolerably certain that into the region north 
Qalf of Mexico not more than half a million were im- 
, We are even more at a loss to ascertain the present 
vof negroes in these continents: in fact, this point is 

a indeterminable, for the reason that the African blood 
iingled with that of the European settlers and the 
kws in an incalculable manner. Counting as negroes, 
ir, all who share in the proportion of more than one- 
Im African blood, there are probably not less than 
million people who may be regarded as of this race 
D Canada and Patagonia.'^ Such being the case, the 
aoee of the question included in the programme of 
gmtion of the Congr^s des Americanistes — '*P^n6tra- 
• races af ricaines en Amerique, et sp^ialement dans 
*iqiie dn Sud ** — becomes apparent, and no insignifi- 
ut of it is concerned with the relations of the African 
e native American. 

as said that we start with 1503 or thereabouts. Of 
some imaginative minds have discovered negroes in 
sa at a period long antedating this; but such is theory, 
ct What the curious sculptured faces in Central 
!an rains signify, we cannot at present determine. 
liastio missionaries have spoken of negroes in Labra- 
nd Peter Martyr (third decade) tells of negroes taken 
^rs in the battle between the Spaniards and Quaragua 
i. He states,^ '* About two days* journey distant from 

before the Canadian iDstitute, Toronto, Jan. 24, 1801, by A. F. 
, feDow in anthropology in Clark Uniyersity, Worcester, 



Slemeot in America '' (The Arena. toI. ii. p. 666). 

Hist, et Deeoript. g6n6rale de la NouTelle Prance, 1744, 



Voyacea of Dieooyery (Loveirs Library, No. 801), p. 120. 



Quaragua is a region inhabited only by black Moors sailed 
thither out of Ethiopia, to rob, and that by shipwreck, or ' 
some other chance, they were driven to these mountains.^' 
Washington Irving thinks that Martyr was retailing the 
** mere rumor of the day/' and, as other historians do not 
refer to the subject, considers that the belief '* must have 
arisen from some misrepresentation, and is not entitled to 
credit.'^ Fontaine says,^ *' Nunez, in coasting along the 
shores of the Gulf of Darien, discovered a colony of woolly- 
headed black people, who had settled among the copper- 
colored inhabitants of the main land. ^^ This colony, too, 
must be relegated to the land of fiction and romance. Nor 
is it the only instance of the kind. Dr. A. R. Wallace 
states that the Juris of the Rio Negro, who are '* pure, 
straight-haired Indians,'^ are down in some maps as ^'Juries, 
curly-haired negroes/* And not a little misconception has 
been caused by such broad statements as that of Col. Qalindo :* 
''The Carib is identical in outward appearance with the 
African negro." 

Having thus cleared the way a little, let us take up the 
consideration of our subject ethnographically. We may ^ 
begin with Canada. Although the Maroon settlement in 
Nova Scotia, near Halifax, existed for a number of years 
(before the removal to Sierra Leone), and remnants of it are 
still to be found there, there appear to be no records extant 
attesting contact with the Indian aborigines. Mr. J. C. 
Hamilton, M.A., LL.B., of Toronto, who has devoted mucb 
time to the study of the ** African in Canada,'* is the writer's 
authority for the statement that on one of the Iroquois res- 
ervations in Ontario considerable intermixture with the 
negro had taken place.^ This opinion is confirmed by 
Odjidjatekha, an intelligent Mohawk of Brantford, who 
states that the Tuscarora reserve near that city is the one in 
question. It has often been asserted that the celebrated 
Joseph Brant was a slave-holder; but this has been denied 
by his friends, who assert that ,he merely gave shelter to 
refugee negroes, who were rather in the relation of depend- 
ents than of slaves. One frequently comes across pas- 
sages like the following:* *'Some Mohawk Indians and a 
negro of Brant's ; ** and some such state of afifairs would be 
necessary to account for the present admixture of negro 
blood. Mr. Hamilton also informed the writer that Mr. 
Q^orge H. Anderson of Toronto, a United States pensioner, 
and a native of Maryland, claims that his mother's mother 
was a full-blooded Indian. There is also a case of negro- 
Indian intermixture reported from British Columbia. 

In New Elngland, especially in Massachusetts, considerable 
intermingling of African and Indian appears to have oc- 
curred. The earliest mention of negro slaves in the Bay 
State is in 1633, and a very curious entry it is. Wood * tells 



> How the World was Peopled, p. 188. 

* A Narrative of Travels on the Amaaon, eto. (new ed., London, 1889), p. 
866. 

* Joamal of the Royal Gtoogr^hlcal Society, voL iil. 1884. p. 891. 

* See ** The African in Canada "' (ProoeedinKS of the American AsBoelation 
for the Adyancement of Science, vol. xxxvlii., 1889, pp. 864-870); **The Maroons 
of Jamaica and Nova Scotia ** (PTooee6iDg» of the Canadian Institute, 8d se- 
ries, vol. TiL 1890, pp. 200-269); also Transactions of the Canadian InstHste, 
▼ol. i. (1890-01), p. 107. 

» Zeisberger's Diary (Ed. Bliss, 1885), p. 816, under date of June, 1798. 

* New England Prospect O^M), p. 77, cited in Wxlliams's History of the 
Negro Race in America, 1868, yoL i. p. ITS. 
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of some Indians who were alarmed at a negro whom they 
met in the depths of the forest, and *' were worse scared 
than hurt, who seeing a hiackamore in the top of a tree, 
looking out for his way which he had lost, surmised he was 
Abafnacho or the devil, deeming all devils that are blacker 
than themselves, and being near to the plantation, they 
posted to the English, and entreated them to conjure the 
clevil to his own place, who finding him to be a poor wan- 
dering blackamore, conducted him to his master/^ It is pre- 
-sumable that there were negro slaves in Massachusetts be- 
fore 1633, and from time to time contact of Indian and negro 
must have taken place. That the intermarriage of Indian 
women with negroes was prevalent to a considerable extent 
in this State seems probable from Williams's * remarks upon 
the decision of Chief Justice Parker: ** that the issue'of the 
marriage of a slave husband and a free wife were free." 

** This decision is strengthened by the statement of Ken- 
dall * in reference to the widespread desire of negro slaves 
to secure free Indian wives in order to insure the freedom of 
their children. He says, ' While slavery was supposed to be 
maintainable by law in Massachusetts, there was a particular 
temptation to negroes for taking Indian wives, the children 
of Indian women being acknowledged to be free.' " 

Professor Shaler, in his interesting article ''Science and 
the African Problem," ' thus expresses himself regarding the 
question in New England: *'It is frequently asserted that 
the remnants of the New England Indians as well as of 
other Indian tribes have been extensively mixed with Afri- 
can blood. It is likely that in New England, at least, this 
opinion is well founded, though it is doubtful if the mixture 
is as great as is commonly assumed to have been the case. 
The dark color of these Indians, which leads many to suppose 
that they may have a large inheritance of negro blood, is 
probably in many cases the native hue of the Indian race. 
The moral and physical result of this blending of two ex- 
tremely diverse bloods is a matter of the utmost interest. It 
may be studied to great advantage in the New England In- 
dians, for among them there has been little in the way of 
«ivil or social proscription to affect the result." 

In a subsequent essay, ^ Professor Shaler remarks, '^ I have 
been unable definitely to trace the existence in this section 
of any descendants of the blacks who were then there in the 
last century, save perhaps in the case of a few who have 
4>ecome commingled with the remnants of the Indians of 
Oay Head and Marshpee. If such there be, they are very 
few in number." 

In the 6rst volume of the ' ' M^bnachusetts Historical Society 
Collections"' there is a brief account of the Indians of Martha's 
Vineyard : *' In the year 1763 there were remaining in Dukes 
County 313 Indians, 86 of whom were in Edgartown, 39 in 
Tilbury, and 188 in Chilmack. About that period they be- 
gan to intermarry with negroes, in consequence of which 
the mixed race has increased in numbers, and improved in 
temperance and industry. At present there are of pure In- 
dians and of the mixed race about 440 persons, 70 of whom 
live on Chappaquiddick (not more than one-third pure), 
about 25 at Sanchechecantacket (not more than one-third 
pure), about 40 at Christiantown in the north part of Tis- 
bury, toward the sound (about one-half pure), about 24 at 
Nashonohkamuck (about three-quarters pure), and about 276 
at Gay Head (of which about one-fourth are pure). In this 

> History of the Negro Race In Amerloa, toU L p . 180. 

* Travels, vol. 11. p. 179. 

* Atlantic Monthly, vol IxtL 1890, p. 40, col. 1. 
« The Arena, vol. 11. p. 606. 

* Massaohnaetts Historical Soolety CoUeetlona, 1st serlas, toL 1. p. 906. 



account unmixed negroes are not reckoned." Th: 
mation is given upon the authority of *' Capt. Jem 
and Benj. Basset, Eaq.'^^ 

In Belknap^s '* Answer to Judge Tucker^s Querie 
stated.^ *'Some negroes are incorporated, and thei 
mixed with the Indians of Cape Cod and Martha^s Vi 
and the Indians are said to be meliorated by the mix 

In Volume III. of the second series, under date of I 
find an account of the Indians of Marshpee: '' The 
ants of Marshpee are denominated Indians, but ven 
the pure race are left. There are negroes, mulatto 
Germans. Their numbers have oft^n been taken, ai 
not varied much during the past twenty years. At 
there are about 80 houses and 380 souls. ^^ Accord in 
exact census taken in 1808, the Indians, negroes, anc 
toes in Marshpee numbered 357. 

In the ** History of New Bedford (1858)," by Dani 
etson, there is (pp. 253-262) an account of Paul 
whose mother was '' an Indian woman named Ruth 
CufFee was born on Cuttyhunk, one of the Elizabeth 
in 1759, and died on his farm at Westportin 1817. Hi 
was a native of Africa, and Cuffee is described as ' 
of noble personal appearance, tall, portly and dignifi€ 
bearing. His complexion was not dark, and his h 
straight" (p. 225). At the age of twenty-five 
married a member of his mother's tribe. He was a 
considerable attainments, being a sailor as well as a 

Robert Rantoul, sen., in a paper read before the 
Lyceum in April, 1833,' says of the negroes, **Sora< 
corporated with the Indians of Cape Cod and Marths 
yard, and the Indians are said to be improved by t 
ture." He also states* regarding the 6,001 ** persor 
than white," returned by the United States census of 
resident in Massachusetts (with Maine), that it is s 
the blacks were upwards of 4,000; and of the rei 
2,000 many were a mixed breed between Indians and ' 

Of the Gay Head Indians, a recent visitor, Mr. 
Clark,* says, *'The Indian reservations present mucl 
terest. The Oay Head Indians, who, since the day 
early settlement of the country, have been friendlj 
white men, are an industrious and cleanly people. A 
one observes much that betokens the Indian type, 
mixture of negro and white blood has materially < 
them. A few years ago the Indians were admitted 
zenship, and one of their tribe was elected to the 
Assembly of Massachusetts. The women far sur] 
men in intelligence and thrift. The Indians earn i 
hood by agriculture, fishing, and as caterers to the 
who visit Gay Head. Their little restaurants are 
lously clean and very inviting places, where simple b 
meals can be obtained. The number now on the rest 
is not far from one hundred and fifty. Many, h 
have sought homes for themselves elsewhere." An 
ing point in connection with the history of the Ind 
negro in Massachusetts is the deportation of the Pe< 
the Bermudas * after their utter defeat in the disastr 
which closed in 1638. We must also notice the imp 
of negroes from Barbadoes in exchange for Indians. 

1 Massachusetts Historical Society GolIectioDs, 1st series, yol. 
(of. Hfd series, vol. iii. p. 12). 
a Vol. HI. 1816, p. 4. 

* Printed in part In Hlstoiioal Collections of Essex Institute, ro 
81-106. 

* Loc. cit., p. 90. 

'^ Johns Hopkins University Circulars, No. 84, December, 1800, p. 

* Williams, History of the Negro Race in America, toI. L pp. i; 
FoBSSi', History of the Indians of Connecticut (1868), pp. 117-lGO. 

^ Massachusetts Historical Society Collections, 1st series, yol. L 
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ith n^rd to the other New England States, we do not at 
nt possess many data. In De Forest's ** History of the 
ns of Connecticut," we find the following notices: — 
L few of thii^ clan [the Mil ford hand of the Paugusset 
epawaug Indians] stiU [1849] live on ahout ten acres of 
at Turkey HilL The family name is Hatchett; they are 
1 with negro blood ; and they are all poor, degraded 
miserable" (p. 356). **The tribe [the Golden Hill 
ussets] now [circa 1850] numbers two squaws, who live 

irregular connection with negroes, and six half-breed 
pen, all of whom are grown up but one. They are in- 
3Tate, but have been of about the same number for 
' years. Their family name is Sherman " (p. 357). 
n 1882 the Groton Pequots numbered about forty per- 
>f both sexes and all ages. They were considerably 
1 with white and negro blood, but still possessed a feel- 
f clanship, and still preserved their ancient hatred for 
Eohegans" (p. 443). 

the Indians in Ledyard who are idle and given to 
, it is said (p. 445), ** None of the pure Peguot race are 
ill being mixed with Indians of other tribes or with 
s and negroes. One little girl among them has blue 
md light hair, and her skin is fairer than that of the 
pity of white persons. There is no such thing as regu- 
arriage amongst them. In numbers they do not in- 
$, and, if any thing, diminish. The community, like 

the same kind in the State, is noted for its wandering 
nsities, some or other of its members being almost con- 
Lly on the stroll around Ledyard and the neighboring 
ihips. From a fellow-feeling, therefore, they are ex- 
Hy hospitable to all vagabonds, receiving without 
ition all that come to them, whether white, mulatto, or 



The correctness of this conclusion is seen at a 'glance from 
the comparative table of the pseudo-Nanticoke and the Man- 
.dingo of Mttller given by Dr. Brinton: — 



ben we arrive at Long Island, we reach another point 
scegenation. Speaking of East-Hampton Town, Mr. 
iftm Wallace Tooker says,* **In regard to the degen- 
1 remnant of the [Montauk] tribe now residing within 
Ipiits of the township, recognized by their characteristic 
IDfial features, mixed with negro, we would say that 
Ibve no knowledge of their native language, traditions, 
Irtoms, all have been lost or forgotten, years ago." Of 
ihinnacooks, Professor A. S. Gatschet remarks,* ** The 
nacook Indians are a tribe living on the southern shore 
nkg Island, New York State, where they have a reserva- 
npoii a peninsula projecting into Shinnacook Bay. 
e are 150 individuals now going under this name, but 
are nearly all mixed with negro blood, dating from the 
I of slavery in the Northern States." 
ooeeding along the Atlantic coast southward, we reach 
egion of the Chesapeake before we again meet with defi- 
traces of negro-Indian intermixture. A very interesting 
•very of Dr. Brinton*s * belongs here. In a manuscript 
Srrkeos, the missionary to the Mokawks, dating from 
are given the numerals 1-10 in a language styled 
nticoke." Dr. Brinton, noticing the un-American and 
/Ugonquian aspect of these words, was led to the conclu- 
that ** Pyrlseus . . . had met a runaway slave among 
Fanticokes, and through him, or through some half -Indian 
negro, had obtained a vocabulary of some African dialect." 

idiaa PUoe-Names In Bast-Hampton Town, with their Probable Si^ifl- 
M (Sttg Harbor, 1889), p. iv. 

•■MiieMi Antiqu*risn and Oriental Journal, November, 1889, p. 890. 

On Certein Sappo«ed Nanticoke Words shown to be African '' (American 
■Klan and Oriental Journal, 1887, pp. 850-^4. especially 352). In the table 
•bqfw there have been added for further comparison the Malink^^u- 
• Mglren by Dr. Taatin in the Revue de Linguistique et de Philologie 
•ite, TOL zz. 098r), p. Ul. 
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PSXUDO- 


MAKDINaO 


BfAumuB 


English. 


Nantiookb. 


(MnTJ.VR). 


(Tautin). 


One 


Killi 


Kilin 


Kili 


Two 


Pilli 


Fola 


FOla (Fillo, SaninM) 


Three 


Sapo 


Sabba 


Saba 


Pour 


Nano 


Nani 


Nani 


Five 


Turo 


Duln, Lnlu 


Loolou, Doolou 


Six 


Woro 


Woro 


Onoro, Onaro 


Seven 


Wollango 


Worong-wula 


Onloufiga 


Eight 


Secki 


Segui 


Seghiy Saghi 


Nine 


Collengo 


Konanta 


Kononto 


Ten 


Ta 


Tang 


Tafi 



This curious fact that Dr. Brinton has brought to light 
may perhaps be paralleled by others yet to be discovered in 
the future, when the whole history of the origin of the vari- 
ous tribes of African immigrants into America comes to be 
written. 

With regard to Virginia, we have the evidence of Peter 
Kalm/ as follows: ** In the year 1620, some negroes were 
brought to North America in a Dutch ship, and in Virginia 
they bought twenty of them. These *are said to have been 
the first that came hither. When the Indians, who were 
then more numerous in the country than at present, saw 
these black people for the first time, they thought they were 
a true breed of devils, and therefore they called them Manitto 
for a great while, the word in their language signifying not 
only * god,* but also * devil.' . . . But since that time they have 
entertained less disagreeable notions of the negroes, for at 
present many live among them, and they even sometimes 
intermarry, as I myself have seen.*' 

Thomas Jefferson, in his ** Notes on the State of Virginia,"' 
says of the Mattapony Indians of that State, *' There remains 
of the Mattaponies three or four men only, and have more 
negro than Indian blood in them." 

Mr. G. A. Townsend' observes, concerning' the Indians 
of the Chesapeake Peninsula, *'In this [Dorchester] county, 
at Indian Creek, some of the last Indians of the peninsula 
struck their wigwams towards the close of the last century, 
and there are now no full-blooded aborigines on the Elastem 
shore, although many of the free-bom negp*oes show Indian 
traces." 

Enslavement of negroes by Indians (especially Cherokees) 
appears to have taken place in several of the South Atlantic 
States, and it is not unlikely that considerable miscegenation 
there occurred. Mr. McDonald Furman,^ in a note on 
** Negro Slavery among the South Carolina Indians," notes 
the mention, in the South Carolina OazettCy in the year 
1748, of a '* negro fellow " who had been sold by bis former 
master to the Pedee Indians, from whom he was afterwards 
taken by the Catawbas ; and in endeavoring to escape from 
the latter he was lost in the woods. This fact is of value in 
connection with the discovery of Dr. Brinton, referred to 
above. 

In Hancock County, Tens., there are to be found a peeol- 
iar people, who formerly resided in North Carolina. Ao- 
cording* to Dr. Burnett,' the current belief regarding them is 
that '' they were a mixture of the white, Indian, and negro; '' 
but nothing certain appears to be known about them. They 

• In Pinkerton. vol. xiii. p. 602. 
s Ed. Philadelphia. 18». p. 180. 

s Soribner'8 Magazine, ISH-TS, p. 518. 

« American Antiquarian and Oriental Jonraal. vol. xli. p. 177; see also Wnvr 
SUtus of the Negro in Virginia daring the Colonial Period (1890), p. 88. 

* See ** A Note on the Melungeons^* (American Anthropologist, vol. if. pp 
847-849). 
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bear the curious name of ** Melun^reons/* which, Dr. BuTDelt 
suggests, is a corruption of the French melange (** mixed "). 

Figuring prominently as holders of negro slaves, we find 
the Seminoles of Florida. To cite a single instance : we 
learn that Mick-e-no-pah, a chief of the Seminoles, who took 
part in the war of 1835, and whose portrait was painted by 
Oatlin, owned no fewer than one hundred negroes, and 
raised large crops of corn and cotton. From Cohen* we 
gather the following additional information: **The *top 
governor ' has two wives, one a very pretty squaw, and the 
other a half-breed negress. She is the ugliest of all women, 
and recalls the image of Bombie of the Frizzled Head in 
Paulding^s Koning's works." 

William Kennedy, in his ** History of Texas," * says regard- 
ing the enslavement of negroes by these Indians, **The 
possession of negroes, by rendering the Indians idle and de- 
pendent on slave-labor, has confirmed the defects of their 
character. The Seminole negroes mostly live separate from 
their masters, and manage their cattle and crops as they 
please, giving them a share of the produce. Williams, in 
his account of Florida, mentions the existence of a law 
among the Seminoles prohibiting individuals from selling 
their negroes to white people, any attempt to evade which 
has always raised great commotions amongst them. The 
State Qf Greorgia claimed $250,000 of the Creek Indians for 
runaway slaves. Under cover of these claims, says Wil- 
liams, many negroes have been removed from their Indian 
owners by force or fraud. The slaves prefer the com- 
paratively indolent life of the Indian settlements to the sugar 
and cotton fields of the planter, and the Indian slave-holders 
are quite satisfied if they are enabled to live without special 
toil." In the account of Major Long^s expedition,* we read, 
concerning the Cherokee settlement at Bocky Bayou, '* Our 
host, a Metiff chief known as Tom Graves, and his wife of 
aboriginal race, were at table with us, and several slaves of 
African descent were in waiting. The Cherokees are said to 
treat their slaves with much lenity." 

Marcy *" informs us that ** within the past few years the 
Oomanches have, for what reason I could not learn, taken 
an inveterate dislike to the negroes, and have massacred 
several small parties of these who attempted to escape from 
the Seminoles and^ross the plains for the purpose of joining 
Wild Cat upon the Bio Grande." That the ill feeling was 
not always upon the side of the Indians, we see from Zeis- 
berger's ** Diary" (vol. ii. p. 142), where we learn that two 
negroes who went from Detroit through the bush killed five 
Wyandottes whom they came across there. 

A mass of information regarding the Seminoles of Florida 
is to be found in the excellent report of the Bev. Clay 
McCauley,* to the Bureau of Ethnology. From this we 
learn that at that time there were among these Indians three 
negroes and seven persons of mixed race, distributed as fol- 
lows : * at Big Cypress settlement, one male of mixed race be- 
tween five and ten years of age, and one black female over 
twenty; at Fish-Eating Creek, one male of mixed race under 
five years of age, one between ten and fifteen, one over 
twenty, one female of mixed race over twenty, and one 

> **NotM of Florida ''(see Report of Smithaonian Institution, 1885, Part 
U.p.816). 

* William Kbnnkdt, Texas, The Rise, Progress, and Prospects of the Re- 
public of Texas (London, 1841), ▼ol. i. p. 860. 

* An Account of an Expedition from Pittsburgh to the Rockj Mountains, 
etc., compiled by Ed. James C18S8), yol. 11. p. 287. 

^ Marot and MoGlkllan, Exploration of the Red Rlyer of Louisiana (1863), 
p. 101. 

* "The Seminole Indians of Florida'' (Fifth Annual Report of the Bureau 
cl Ethnology, 188fr-84, Washington, 1887, pp. 46d-581). 

* Loo. oit., p. 478. 



black female over twenty ; at Catfish Lake, one maleai 
one female of mixed race over twenty years of age, and oi 
black female over twenty. At the Cow Creek and Miai 
River settlements there appear to be neither negroes n 
half-breeds. As regards sex, the numbers are, mixed, 
males two, males 'five ; black, females three, males noi 
The only half-breeds are ** children of Indian fathers by i 
resses who have been adopted into the tribe; for, accord! 
to Mr. McCauley, the birth of a white half-breed would 
followed by the death of the Indian mother at the hands 
her own people." Mr. McCauley states that he found nc 
ing to indicate that slavery exists among the Semino 
** the negresses living apparently on terms of perfect eqi 
ity." ^ He further expresses the opinion, ** The Flo! 
Seminoles, I think, rather offered a place of refuge for fi 
tive bondsmen, and gradually made them members of tl 
tribe." ^ An interesting account is given of Me-Le, a h 
breed Seminole, **son of an Indian, Ho-laq-to mik-ko, b 
negress, adopted into the tribe when a child." It is sti 
that he favors the white man's ways, and is progress 
Particularly noticeable was *' his uncropped head of lux 
ant, curly hair," an exception to the ** singular cut of 1 
peculiar to the Seminole men." * He notes also at the 
Cypress Swamp a small half-breed whose '* brilliant ? 
was twisted into many little sharp cones, which stuck 
over his head like so many spikes on an ancient battle-clul 
The only exception to the usual hair-dressing of female 
the tribe was found in the manner '^in which Ci-ha-n 
negress, had disposed of her long crisp tresses. Hers w 
veritable Medusa head. A score or more of dangling so 
plaits, hanging down over her black face and should 
gave her a most repulsive appearance." ' 

Another article dealing with the Seminoles of Florid 
that of Mr. Kirk Munroe,* in a recent number of Scribn 
Magazine. From it we learn,* that, ** should a Semii 
maiden unwisely bestow her affections upon any man 
side her tribe, her life would be forfeited." Mr. Mui 
states that '^ there are no half-breeds among the Flo 
Seminoles," * but notes, however, a case in which a Semii 
** took as his wife a comely negro woman, who was capti 
by the Indians during the Seminole war; but their chile 
are so far from being regarded as equals by other mem 
of the tribe, that no full-blooded Indian will break bread y 
them. There are two young men in this family; ; 
should a young full-blood of their own age visit their ca 
he will eat with the father, bat the young half breeds i 
wait until he is through." ^ Mr. Munroe states also tha 
took particular pains to discover whether the statement 
** the Florida Seminoles were more than half of negro blc 
were true or not, but failed to obtain any evidence in 
port of such an assertion. He further adds, ** I have n 
seen a slave, nor yet a free negro, in any of the camps 
I visited, and I have passed weeks at a time in com] 
with these Indians."* 

Mr. Munroe asked a young Seminole about the negi 
with the following result : **he looked at me steadily 1 
moment, without answering, and then holding up 
finger, then a second, a third, and a fourth, he said, ' 
hatke ' ('white-man'), * iste-chatte ' (* red-man'), *e; 

1 '*The Seminole Indians of Florida"* (Fifth Annual Report of the B 
of Ethnology, 1883-84, Washington, 1887, p. 528). 
a Loc. cit., p. 490. 

* Loo. dt., p. 487. 

* EiBK MuNBOB, ''A Forgotten Remnant '' (Soribner's Magaxlne, vo 
1800, pp. 80a-dl7). 

• Loo. dt., p. 806. 

• Loc. olt., p. 807. 
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African and the American as complete as possible, it is 
bigfhly desirable that attention should be paid to the obtain- 
ing of information regarding^ (1) the results of the intermar- 
riage of Indian and negro, the physiology of the offspring of 
such unions; (2) the social status of the negro among the 
various Indian tribes, the Indian as a slave-holder, the 
opinion the negro has of the Indian; (3) the influence of 
the Indian upon negro, and of the negro upon Indian, 
mythology and folk-lore. 

While there seems little probability of data existing, to 
any great extent, regarding the linguistic relations of the 
Indian and the negro, it is reasonable to expect that much 
relating to their physical anthropology, their social condi- 
tions, and their folk-lore, may yet be made known. 



HEALTH MATTERS. 



Bone Grafting. 

Mr. a. G. Miller, in the Lancet for Sept. 20, reports the history 
of a case in which he used decalcified-bone chips successfully to 
fill up a large cavity in the head of the tibia. In the New York 
Medical Journal it is stated that a piece of the rib of an ox was 
used, being first scraped and then decalcified in a weak solution 
of hydrochloric acid. After cl^uising by pressure, it was placed 
for forty -eight hours in a carbolic-acid solution, one to twenty, 
then removed, and cut into small pieces. During the scraping-out 
of the cavity in the knee, preparatory to the grafting, a number 
of small pieces of bone were removed. These were placed in a 
solution of boric acid for use later in the operation. The cavity 
was then stuffed with the decalcified-bone shavings, the pieces of 
fresh bone being added last. The cavity thus filled was about two 
inches in diameter. Granulation and healing took place rapidly : 
the only pieces of bone that* became necrosed were from the 
patients own body. Mr. Miller is convinced, from his observation 
of this case, that the healing of large bone cavities, the result of 
injury or disease, is greatly facilitated by stuffing them with de- 
calcified-bone chips; that these are superior to fresh bone ;' and 
that fresh bone not only is of no use, but actually hinders the 
process of granulation. 

Recent Saving of Life in Michigan. 

In a carefully prepared paper read before the Sanitary Ck)nven- 
tion at Vicksburg, the proceedings of which are published, Dr. 
Baker gave official statistics and evidence, which he summarized 
as follows : — 

''The record of the great saving of human life and health in 
Michigan in recent years is one to which, it seems to me, the State 
and local boards of health in Michigan can justly * point with 
pride.' It is a record of the saving of over one hundred lives per 
year from small-pox, four hundred lives per year saved from death 
by scarlec-fever, and nearly six hundred lives per year saved from 
death by diphtheria, — an aggregate of eleven hundred lives per 
year, or three lives per day, saved from these three diseases. This 
is a record which we ask to have examined, and which we are 
willing to have compared with that of the man who ' made two 
blades of grass grow where only one grew before.' " 

To relieve an Overworked Brain. 

A Swiss doctor says that many persons who extend their mental 
work well into the night, who during the evening follow atten- 
tively the programme of a theatre or concert, or who engage 
evenings in the proceedings of societies or clubs, are awaked in 
the morning or in the night with headache {The Sanitary In- 
spector), He is particular to say that he does not refer to that 
headache which our Teutonic brethren designate Katzenjammen^ 
that follows certain convivial indulgences. This headache affects 
many persons who are quite well otherwise, and is due in part to 
the previous excessive work of the brain, whereby an abnormal 
flow of blood to that organ is caused, in part to other causes, for 
example, too great heat of rooms, contamination of the air with 



carbonic acid, exhalations from human bodies, and 1 
smoke. 

For a long while the doctor was himself a sufferer fro 
ache of this kind, but of late years has wholly protected 
from it by simple means. When he is obliged to cont 
brain work into the evening, or to be out late nights in re 
well ventilated, instead of going directly to bed, he take 
walk for half an hour or an hour. While taking this t 
stops now and then and practises lung gymnastics by b 
in and out deeoly a few times. When he then goes to 
sleeps soundly. Notwithstanding the shortening of the 
sleep, he awakes with no trace of headache. There exist 
and well-known physiological reason why this treatmen 
be effective. 

NOTES AND NEWS. 

The Lecture Association of the University of Penn 
announces a special course of illustrated public lectures 
Barr Ferree of New York, on Feb. 12, 17, and 19, on *• 
fiuence of Christianity on the Development of Archil 
These lectures, which will be three in number, will treat c 
basilica, the formative period of Christian architecture; 
cathedral, the perfected form of Christian architecture; 
the monastic orders, the greatest Christian builders. 

— The Snow-Shoe Section of the Appalachian Mounta 
Boston, has arranged a winter excursion to Waterville, 
which members of the club and their friends are inviti 
main party will leave Boston, Monday, Feb. 16, by the nin< 
train from the Lowell Station. Others will leave Boston 1 
evening, spend the night at Plymouth, and join the 
Waterville Friday morning. The return will be on Mc 
Tuesday, Feb. 23 or 24. The expense will not exceed $U 
f citable rooms with stoves will be provided. 

— It is announced in the January ** Proceedings of tb 
Geographical Society " that a competent observer, Mr. J. 
the explorer of Phoenician remains in the Bahrein Isla 
decided on undertaking an expedition to the mysterious 
Zimbabye or Zimbaoe, in Mashonaland, and other remain 
interior of South Africa, with the object of thoroughly ex 
the structures and the country in their neighborhood. T 
dition has the active co-operation of the British East Afri 
pany and the Royal Geographical Society, and will 
equipped for geographical as well as archasological sur 
was to leave England at the end of last month. 

— Mr. Robert Athelston Marr has resigned his poc 
assistant in the United States Coast and Geodetic Surve, 
cept the professorship of civil engineering in the Virginia 
Institute. Mr. Marr was bom in Tennessee in 1856, wai 
ated at the Virginia Military Institute, entered the O 
Geodetic Survey in 1378, and since then has served with 
tion in the triangulation and astronomical parties both 
coast and in California and Alaska. The coast siurvey sei 
lost an energetic and capable officer, and, while his cc 
will miss him, they wish him every success in his ne^ 
The vacancy caused by Mr. Marr's resignation has been l 
the promotion of Sub- Assistant Isaac Winston to the ] 
assistant. Mr. Winston has for several years past had cl 
one of the geodetic levelling parties of the survey. 

— Among recent appointments of Johns Hopkins men, 
that of Felix Lengfeld (fellow 1887-88, Ph.D. 1888) as j 
of chemistry and assaying in the South Dakota School o 
C. W. Emil Miller (A.B. 1882, fellow 1888-85, Ph.D. 
professor of languages, Walther College. St. Louis, Mo. ; A 
T. Murray (fellow 1887-88, Ph.D. 1890) as Professor oi 
Colorado College; Charles L. Smith (fellow 1887-88, Ph. 
instructor 1889-91) as professor of history, William Jewell 
Missouri; Edward L. Stevenson (graduate student 188' 
instructor in history, Rutgers College; Amos G. Warnei 
1886-87, Ph.D. 1888) as general superintendent of cbariti« 
District of Columbia, as provided by the recent congi 
appropriation for the district; and William K. WilliamE 
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18 saperinlendent of claaeificatioii and distribution in the 
rry library, Chicago. Albert Sbaw (Ph.D. 1884) has be- 
be Amerioan editor of the Review of Reviews. 

. Em. Deschamps transmitted from Mah6, on the Malabcu: 
3ome interesting information respecting the Veddas, de- 
its of the first-known inhabitants of Ceylon. He says, 
ng to the '* Proceedings of the Royal Qeographical Society,** 
ey are probably the '*Yakkas," or ''demons,'* of whom the 
; works and legends speak, — an appellation derived from 
emoniacal cult, and which was probably changed by the 
nquerors of the island into that of '* Veddas ** {** hunters *'). 
ihabit a belt of forests lying on the eastern confines of the 

province. As a race, they are rapidly disappearing, and 
imber only two hundred or three hundred. Their villages 
'ral miles apart, and consist of one or two huts, formed of 
ncbes and bark of trees. Some, when the rains come on, 
elter in the rocks, and have received the name of ^^ Galla- 
l" Their weapons, consisting of bow, arrows, and hatchet, 
ir principal goods. They are great hunters. The Veddas 
ipeak unless absolutely obliged, and do not know how to 

Their manner of speech is brusque, and their language is 
cxnr, being deficient in whole series of words, i.e., trees, 
colors, etc. Although living in the midst of a population 
18 at once poly gam us and polyandrous, they remain monog- 
The baptism of children is the only ceremony to which 
ttach great importance. They have no chief or social 
sation. Their religion consists in fear of the demons, of 
the jungle is supposed to be full. The dead are now buried 
Torest. Not long ago it was the practice to simply abandon 
rpses. The Vedda never betrays any sentiments: anger 
bes, and laughter exasperates him. Dancing is his favorite 
tion. Doctors and medicines are unknown. The people 
> dance away the devil of a sick man. The men are rather 
strongly built ; their lower limbs badly made, and not well 
ioned; hair black and coarse; eyes black and sparkling, 
fierce look; forehead straight and broad; nose broad; the 
I appearance of the countenance not disagreeable ; their body 
oon in color, and is repulsively dirty. The women are 
ind posspss few of the attractions of their sex. Their cloth- 
oe that of the men, is of the scantiest. 

t a meeting of the Geographical Society of Paris held on 
«1800, M. Cholet, the administrator of Brazzaville, gave 
MKHint of his recent ascent of the Sangha, an important and 
li practically unexplored tributary of the Kongo. The 
I enters the Kongo at Bonga, a French station between the 
shmee of the Alima and Mobangi. The ''Proceedings of 
fal (Geographical Society *' (Jan.) states that the traveller, 
'as accompcmied by M. Pottier, quitted Brazzaville in the 
ieamer " Ballay ** on the 19th of February, and on the 80th 
rch commenced their voyage up the Sangha. The river 
in breadth from 1,000 yards to a mile and a half. Its 
is encumbered with islands and sand-banks, the latter, when 
lers are low, swarming with hippopotamuses. In the lower 
the river-banks are low and marshy. The villages lie far 
he stream, and are inhabited by the Afurus, a commercial 
, who bring ivory from the Upper Sangha down to Bonga. 
Jddle coarse is inhabited by the Busindes, whose villages 
Dated on the banks, which are more elevated here. The 
part of the river, up to the point reached by the party, is 
ted by the Bassangas, a rich and powerful tribe, whose vil- 
ure bailt on islands. At the village of Uoso the Sangha 
s an important affluent, the N*goko, and itself takes the 
of Masa. The latter arm is over 2,000 yards broad, but the 
aoks prevented an ascent being made for any considerable 
OS. The N*goko has, on the other hand, a narrow bed, never 
Hog in breadth 220 yards. High wooded mountains lie on 
ides of the stream. Elephants abound in this region. The 
Uve at a distance from the river. A few miles al>ove Uoso 
t<te receives a tributary, the Mangango (100 yards broad), 
mges its name to Monba. Ii<*yond this point the country 
quite uninhabited. Navi^ntion t>ecoming difilcult and pro- 
• lyHng, the return voyage wan commenced on the 15th of 



Biay, and Bonga was reached on the 81st of May. The natives 
were friendly after their first fears had been overcome. They 
have no relations with the people of the Mobangi, and are not 
cannibals. Judging by their weapons, language, and dances, they 
seem to resemble the Pahuins and the Udumbos. The country is 
rich in ivory. India-rubber was also found. 

— It is with much pleasure that Science reprints the following 
extract from the Congrefisional Record of Feb. 6, 1891 , on the con- 
sideration of the Sundry Civil Appropriation Bill in Committee of 
the Whole House, Feb. 5, 1891 : " Mr. Cannon. Mr. Chairman, — I 
desire, if I can have the attention of the gentleman from Texas 
[Mr. Sayers], to state that the next eleven pages of this bill cover 
items of appropriation for the Coast Survey. They are about the 
same as in the current year, with the exception of an increase of 
about $18,000 for printing charts, etc., found to be absolutely 
necessary. Last year and this year the Committee on Appropria- 
tions gave a most exhaustive examination of this service, and I 
believe the committee is unanimously of the opinion that it is 
conducted in as economical, praiseworthy, and profitable a man- 
ner for the benefit of the government as any part of the public 
service; and that substantially, if not literally, we have given the 
amount that is estimated for. For the purpose of saving time, J 
ask the committee, with the approval of the gentleman from 
Texas, that we may pass over the Coast-Survey items.** Such a 
speech is seldom made concerning a bureau of one of our depart- 
ments, on the fioor of our legislative balls; and it must be very 
gratifying to the superintendent, and to his subordinates, who 
several years ago felt that they were subjected to much criticism 
which was unjust. Recognition of this character serves to stimu- 
late the zeal of those engaged in scientific pursuits as well as in 
other walks of life. 

— The El Diario, July 8, of Buenos Ayres announces the return 
of M. Storm's expedition from the Pilcomayo, after an absence of 
over five months. Like other expeditions into this region, as 
quoted in the January " Proceedings of the Royal Geographical 
Society," the party encountered great difficulties, but escaped 
without loss of life. The river was navigated in the steamer for 
a long distance, and numerous obstacles were surmounted, but at 
last the leaders, with a few men, had to take to their canoes. Not- 
withstanding the hostility of the Indians, the party pushed on to 
the Bolivian frontier, and explored a large part of this little-known 
region. They have brought back important zoological and botani- 
cal collections. There seems to be no doubt that the western arm 
of the river is the true Pilcomayo. 

— Further news of Capt. Page*s unfortunate expedition up the 
Pilcomayo has been received by the Royal Geographical Society, 
London, in a letter from Mr. J. Graham Kerr, one of the English 
members of the party, who wrote from latitude 24^ 58', longitude 
58^ 40', on the 4th of October last. He says that the expedition 
started with provisions for six months, and that they had then 
been nine months on the way, and were in a starving condition. 
Fortunately, however, they had been able to kill a good many 
deer. The relief party of twenty soldiers, sent up by the govern- 
ment, arrived on Oct. 4. The river Pilcomayo, he says, at that 
season is a mere brook, a few feet wide and only a few inches 
deep. Even in the season of higher water, when they ascended 
it, navigation was very difficult, owing to the shallowness and 
the numerous snags and tree-trunks that encumbered the passage. 
In April they resorted to the laborious method of constructing 
dams below the steamer, and waiting till the water rose to a 
sufficient height to move ahead for a short distance. They 
reached the position from which Mr. Kerr wrote, on June 14. 
Capt. Page died on his way down to obtain succor with three men 
in the only remaining boat. The remainder of the party, left to 
tbeir own resources, were in daily fear of an attack from the 
hostile Indians of the Chaco; but, though watched continually, 
they received only one visit from them, on Sept. 18, and that 
passed off in a friendly manner. At the time of writing, prepa- 
rations were being made for retreat down the river in the boat 
which brought up the relief party. If the boat should prove use- 
less, tbey intended to bum it and march to the Paraguay, a 
journey of two months ^or thereabout<i. 
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BROWN ROT IN GRAPES. 

In a bulletin soon to be issued by the Ohio Experiment Station, 
Dr. C. M. Weed gives the following account of the downy mildew, 
or brown rot, of grapes : — 

For many years the vineyardists of the great fruit belt in northern 
Ohio along the southern shore of Lake Erie have been troubled by 
a disease a£fecting the foliage and fruit of the grape, called 
<* downy mildew," or <* brown rot." At times this disease has 
ruined nearly the entire crop, and has threatened to destroy the 
vineyard industry over a large area. Fortunately, however, this 
disaster has been averted by the discovery of a method by which 
the disease can be largely or entirely prevented at comparatively 
slight expense. 

The downy mildew, or brown rot, of grapes is a fungous disease; 
that is, it is a diseased condition of the foliage or fruit, due to the 
presence of a fungus. This fungus is a minute parasitic plant 
that develops at the expense of the tissues of the grape, thus caus- 
ing blighting of the leaf, and decay of the fruit. It is distributed 
over nearly the entire eastern half of the United States, and oc- 
curs upon both the wild and cultivated varieties of grapes. It 
probably lived upon the former before the introduction of the 
latter. It attacks all the green parts of the vine, including the 
young shoots, as well as the leaves and berries, and, like other 
fungi, reproduces by means of spores, — minute bodies correspond- 
ing in function to the seeds of flowering plants. 

When one of these spores falls upon a leaf where there is 
sufScient moisture, it germinates by sending out a little tube, — 
something as a kernel of corn in moist soil sends out its germinat- 
ing radicle, — and this tube penetrates the epidermis, or skin, of 
the leaf. Once inside, the tube continues to grow, pushing about 
between the cells of the leaf, and forming what is called the 
mycelium or vegetative portion of the fungus, which may be 
likened to the roots of higher plants. As there is little nourish- 
ment to be obtained between the cells, this mycelium develops 
minute processes, which push through the cell walls and absorb 
the contents. 

After this mycelium has developed in the leaf for some time, it 
is ready to produce its spores. Consequently it sends out throusih 
the breathing-pores, or stomata, of the leaf, its fruiting branches. 
These bear upon their lips small oval bodies, which are the spores. 
The ** mildew," which is visible to the naked eye, is composed of 
these fruiting branches and their spores. It only develops under 
certain atmospheric conditions, so that the mycelium may exist 
.in the affected parts of the vine for some time before this out- 
ward manifestation of its presence occurs. This is the reason 



that a vineyard may apparently be ** struck" with mildew ii 
single night. 

Besides the spores above described, which are"produced duri 
the summer season, and consequently are called summer spot 
there is developed in the fall a di£ferent class of spores by wh 
the fungus passes through the winter. Hence these latter 
called the winter spores. 

A knowledge of the method of development of the funj 
makes it evident that it cannot be reached after it has penetra 
its host. Consequently remedial treatment must be limited 
destroying the spores, and preventing their ingress to the tise 
of the plant. The experience of the last few years has shown t 
this can be successfully accomplished by spraying the vines « 
dilute solutions of certain salts of copper, particularly sulpbat( 
copper, or blue vitriol. 

Experiments with these copper compounds as prevent! 
of the several fungous diseases of the grape have been 
progress in France for a number of years, and have been atten 
with remarkably successful results. The subject was taken U| 
America about the middle of the last decade, and wondei 
progress has pince been made. The Ohio station feels largdy 
debted to the United States Department of Agriculture for 
results obtained, especially to Messrs. Scribner and Galloway, i 
have had the work in charge. In Ohio the first experim< 
were apparently made by .Mr. George M. High, of Ottawa Cooi 
who for the last five years has tested the remedies thorougl 
and has triumphed over the unprogressive growers who were< 
tent to let the disease destroy their crops rather than try any o 
f^ngled methods of checking it. 



THE NAME *' AMERICA." 



At the eighth international congress of Americanists, wl 
was held in Paris from Oct. 14 to Oct. 20, 1890, only a cer 
number of the questions treated were of interest from a geogn 
ical point of view. Among these may be mentioned the discus 
on the origin of the name ** America," which was opened by 
Jules Marcou, who asserted, as we learn from the ^* Proceed: 
of the Royal Geographical Society," London, that the ni 
** America " was derived from a range of mountains in Ceo 
America, which, in the language of the natives, is called **Aii 
ique;" and that Vespucci never bore the Christian name 
<' Amerigo," because this latter is not a saint*s name in the Ital 
calendar; and, further, that he changed his name *< Alberico' 
** Amerigo " for the first time after the name by which the I 
World is now commonly known began to be used, in order to ci 
it to be believed that the continent was so named in his hoi 
But M. Govi proved two years ago that the name ** Alberico' 
in the Florentine language identical with ** Amerigo; " andd 
Vespucci, before the year 1500, sometimes subscribed hia 
** Amerigo " appears from a letter recently discovered among 
archives of the Duke of Gonzaga at Mantua. This point was < 
roborated by the Spanish- Americanist, De la £^pada, from let 
and pamphlets preserved in the Archiv de las Indias at Seville 
which Vespucci sometimes calls himself ** Alberico," and so; 
times ** Amerigo." En passanU the Spanish savant mentio 
the interesting fact that the first of the so-called *' quatuor n; 
gationes " was not made by Vespucci at all. 

M. Hamy adduced a further interesting proof of the incorr 
ness of M. Marcou *s contention, in the shape of a map of 
world prepared in the year 1490 by the cartographer Vallesct 
Mallorca, on the back of which is a note to the effect that 
map was bought in at an auction by the merchant Amerigo A 
pucci for 120 gold ducats. Further, the general secretary of 
congress, M. Pector, pointed out, that, according to acommunicai 
received from the president of Nicaragua, the range of mountain 
question is not called ** Amerique " at all, but •* Amerisque." A 
this very thorough discussion of the question, it is to be ho 
that the accusations against Vespucci and Hylacomylus may 
be heard of again. An important contribution to the cartogra] 
of America was furnished by the paper read by M. Marcel u 
two globes discovered by him, which date back probably from 
year 1513. 
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riFIC RESULTS OF HANSEN'S JOURNEY ACROSS 

GREENLAND. 

Feidtjof Nansbn, at a meeting of the Oeographical 
of Berlin, Nov. 8, 1890, read a paper on his journey across 
md, with special reference to the scientific results of the 
By this expedition it is shown (*' Proceedings of the Royal 
phical Society," London) that the whole of Greenland south 
t 76^ north latitude is covered by an immense unbroken 
of inland ice. How far this covering extends over northern 
4id is not yet accurately known. That it must go beyond 75** 
nt from the mighty glaciers which project into the sea along 
>le of the west coast of Greenland. Of these, the immense 
at Upemivik shows a movement of as much as 99 feet in 
8. 8och glaciers must of necessity be fed by an unbroken 
Ting in the interior, because otherwise they would not 
fficient material for their enormous production. Although 
0*^ north latitude there are large glaciers, like the Hum- 
acier, still the latter appears to have no important motion; 
isniQch as Grinneil Land also is not completely covered 
\ it if! quite possible that the extreme north of Greenland, 
iqaenee of the atmospheric precipitation being too insig- 
, is no longer wholly overlaid with this iee-covering. 
fiigbest point reached by the expedition exceeded 8,915 
d lies about 112 miles from the east coast and 168 miles 
e west coast. But the highe:ft part of the ice does not lie 
to the eaftt coast as might appear from the foregoing: for, 
Krst place, the route of the expedition was not at rif^ht 

the coast, but inclined to the longitudinal axis of the 
• the direction being first north-west and then west-south- 
ncU secondly, the land in the interior rises from the south 
lorth. Consequently the highest point of the ice lies, in 
arer the middle of the country than would appear from 
te. The periphery of the ice-covering corresponds pretty 
9 the segment of a circle of about 6,450 miles diameter. 

journey into the interior gives a circular periphery 
of 5.560 miles; and NordenskiOld's journey, one 
ndiuB of 14,530 miles. It follows that the upper side of 
nd ice forms a remarkably regular cylindrical surface 
m coast to the other, although the radii of this cylinder 
lONWiderably from south to north. The underlying land 
Irijj^y as the numerous fiords prove, just as mountainous as 
pK^Bot the fact that the surface of the ice is so regular is 
mM^pressnre of the plastic ice-masses, and the surface of 
kllliBbes its highest level just where the resistance ta this 
l<||l«atest. The watershed of the underlying land lies 
ittlie east coast than to the west; then the resistance to 
Mre of the masses of ice will also be greater on this side 

1 llw west coast, and the high ridges of the ice-covering 
^befoimd to lie between the middle axis of Greenland 
I water-divide of the land buried beneath the ice. 
ihidixiesB of the Greenland ice, Nansen estimates at from 
1 6^000 feet over the valleys of the underlying land. The 
) of a glacier 6,000 feet high upon its base would amount 
Ht 160 atmospheres : the icemas.«es must therefore exercise 
I nKmlding influence upon the land. The inland ice at a 
stance from the coast is composed of fine dry snow, on 
of which the sim in summer only is powerful enough to 
thin iitlelting crust. The iee-p<;les six feet long could be 
nto these masses without striking firm ice. 

lailj variation in the temperature amounted, in the month 
Mnber, to from 36^ to 4o^ F. The annual variation must 
dioas. The moisture of the air is very gr^mt : with few 
MM, it amounted to between 90 and 100 per cent. The 
of days of atmospheric precipitation is also large. Of the 
lys occupied by the ex|>e<iition in crossing the ice, four 
iny, snow fell on eleven, and hail on one. Inasmuch as 
now no melting of the ice in th«.' inUfrior of Gn^enland, 
ipofBtloo also is almost nt/, the cWutt fact'ir in preventing 
iMT hicrease of the ice-ma^e^'s. apart from the great fwrt 
a played by the movement of the \v4-mmM-H in the direi> 
the coast, is apparently to \tf found in i\v " terrestrial 
OlTcn the mean annual temfjerature on the surface of the 



inland ice at — 22 F., and the geo-thermic scale of depth of the 
ice at about 55^ feet per 1° F., the temperature of the ice would, 
even at 8,000 feet, stand at melting-point. In any case, an active 
melting process goes on at the bottom of the ice, and rivers pour 
forth into the sea from under the ice in winter as well as in sum- 
mer. Nansen himself had the opportunity of observing this 
during the most rigorous winter. These streams, which must flow 
under the enormous pressure of the ice-masses, are powerful 
eroding agents. The formation of the '* asar " in Sweden, and of 
the '' kamee*' in Scotland, England, and Ireland, are apparently 
to be accounted for in this way. 



LETTERS TO THE EDITOR. 

*«* Oorrespondenta are requeated to be 09 brief a» poagibU. The vfriter*a name 
U in cUl caaee required tu proof of good faith. 

The editor will be glad to puMiMh any queries eoneonant with the character 
of the journal. 

On request^ twenty copies of the number containing hie a)mmunicati4>n will 
be furnished free to any correspondent. 

What caused the Obliquity of the Ecliptic. 

It is difficult to bring the mind to believe that there ever was a 
time when there were no seasons, — spring, summer, autufbn, and 
winter, — as now. In attempting to account for natural phenom- 
ena, we have nearly always assumed that the axiH of the earth 
was orignally inclined to the plane of the ecliptic at an angle of 
23i^, as we now find it, and of course we in consequence have 
formed in our mmds the idea of the annual recurrence of the 
seasons through all geological time; but the elimination of the 
seasons from the early history of the earth has been forced upon 
us by the accumulation of facts from the geological record. 
There is abundant evidence to prove the existence of tropical or 
sub-tropical animals and plants in Arctic latitudes as late as the 
tertiary. Id Professor Dana*s *< Manual of Geology ^ (third edi- 
tion, p. 352) that author says, "If we draw any conclusion from 
the facts, it must be that the temperature of the Arctic zone dif- 
fered little from that of Europe and America. Through the 
whole hemisphere, and we may say world, there was a genial at- 
mosphere for one uniform type of vegetables, and there were 
genial waters for corals and brachiopods.*' Scarcely any one 
now, who is conversant with the facts, will deny that the early 
history of the earth was rparked with a uniform, or nearly uni- 
form, temperature, in all latitudes, prior to and including most 
of the tertiary. The main difference of opinion existing now 
among scientific men is how to account for such uniform, world 
climate. 

So of the glacial period. Every one admits that the great array 
of facts justifies the conclusion that the poles of the earth were, 
since the tertiary, covered with great ice caps or sheets several 
thousand feet thick, and reaching down to the 40tb parallel of 
latitude, constituting the g^reat glacial epoch. There is a wide 
divergence of opinion, however, as to the origin or cause of this 
glacial cold. Mr. Croll, in his " Climate and Time,** has formu- 
lated a theory, derived from the secular changes in the eccen- 
tricity of the earth's orbit, through which he finds a place for the 
glacial period ; but this theory, if true, must provide for alterna- 
tion of warm and cold periods at the po^es throughout all 
geological time. Professor James Geikie of Scotland, in his 
'* Great Ice Age," ladorses this theory, and attempts to find evi- 
dences of former glacial action, not only in the tertiary, but abio 
in mesozoic and paleozoic times. But the weight of the evidence 
seems to be against this theory, and Mr. Geikie himself admits 
that much of his ••evidence" is •* not very convincing.*" 

The best and most £>atisfactory explanation of the warm and 
cold periods at the poles has been made by Professor C. B. War- 
ring, ill a pa(>er read by him before the New York Academy of 
Science, and published in the Popular Science Mtmthly for July, 
18B6. This fjaper merits a much more extended notice than it 
has apparently received, for its author ha^ very strongly fortified 
his several propositions. Briefly, h» argument i-* thi«: The exist- 
ence of tropical vegetables in Arctic latitudes cannot be supported 
upon the theory of a warm temperature only. Light wa> as 
necessary as beat; and tlm light most alto have been uniform 
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and unbroken by long periods of darkness, for, if there had been 
a long night of four months in every year, as now, it would have 
been fatal to all plants, and even many or most of the animals. 
Therefore, down to nearly the close of the tertiary, the axis of the 
earth was perpendicular to the ecliptic, and the days and nights 
were everywhere and always equal. The temperature was kept 
up by means of the carbonic acid and aqueous vapor in the 
atmosphere, which formed a sort of ** double blanket," and served 
to retain the heat radiated from the sun. After a long period the 
carbonic acid was most of it taken up from the atmosphere to 
form our coal-beds, peat, petroleum, graphite, etc. This process 
was followed by a thinning of the retainin^s; cover. The heat 
from the sun was not all retained, but was lost again by escaping 
into stellar space. '* Holes in the blanket'* appeared at the poles, 
ice and snow began to accumulate there, and eventually the gla- 
cial epoch was inaugurated. Furthermore, he shows, that, ac- 
according to the nebular hypothesis, the axes of the earth and 
moon ought to have been, in their normal condition, parallel with 
each other, and both perpendicular to the plane of the ecliptic; 
but instead, the earth's axis is inclined 28i^, while the moon's axis 
is practically perpendicular, it being inclined only 1** 30'. The 
change, therefore, was with that of the earth, and was effected since 
the moon's separation from the earth. *' In view of all these facts, " 
he says, *Mt seems most probable that in that blank interval the gla- 
cial epoch, or more largely between the end of the miocene and the 
t>eginning of the Champlain, that movement occurred which gave 
the earth seasons, unequal days and nights, and greatly enlarged 
its limits of inhabitability. . . . When the axis became oblique, 
more solar heat fell within the polar circle, those regions became 
warmer, and the glacial epoch departed. If these conditions — 
a perpendicular axis and high uplifts — could be to-day restored, 
the atmosphere remaining as it is, the glacial epoch would re- 
turn." 

It is the purpose of the present article to emphasize the reasons 
for believing the direction of the earth's axis was changed about 
the time stated above, and also to suggest the probable cause of 
the change. In order to do this more intelligently, we must take a 
more comprehensive view of the glacial epoch and all its attend- 
ant phenomena than is usually found in any one or many of the 
text-books, or papers, reports, and lectures, upon the subject. Of 
all the geological changes and revolutions in the earth, out of 
which has been evolved the present yforld of animal and plant 
life, the glacial epoch is certainly the* most unique, and full of 
interest to the scientific observer. What caused the glacial cold 
has been the constant inquiry, but never answered, ever since it 
was first proposed some forty or fifty years ago. Why should 
corals live in security in Spitzbergen, and the ved- woods of Cali- 
fornia and the cypress-trees of the soul^em United States flourish 
in the north of Greenland as late as tertiary times, where now are 
the almost constant rigors of an Arctic winter? What caused the 
recession of the glaciers, and why may we not have a recurrence 
of them ? What influence, if any, did the polar ice-caps exert 
upon tbo ocean-level and ocean-currents? Were the ice-caps 
equal in magnitude; and, if not, what effects, if any, followed 
such inequality, from the attraction of the sun and moon upon 
the mass of the earth, thus abnormally distributed ? These ques- 
tions and kindred ones must be considered before we are prepared 
to comprehend the full significance and consequences of the gla- 
. cia) epoch. 

It seems incredible that a great ice-cap, several thousand feet 
thick, should accumulate, and remain throughout the summer, in 
the temperate zones, if the ecliptic were as oblique in those times 
as now. The sun on the 21st of June would be nearly perpendic- 
ular to the southern limit of the glacier, and would certainly exert 
a powerful infiuence in preventing its formation or accumulation 
south of the northern limits of Minnesota. On the other hand, 
however, if we place the sun continuously perpendicular at the 
equator, the temperate zone would be characterized by continual 
spring weather similar to that occurring in April at the present 
time. In such case we may readily conclude that the precipita- 
tions of snow might be greater than that melted by the slanting 
rays of the vernal sun, and hence might continue to increase, and 
luim a glacier office. ^^ 



It appears that the pDlar ice cape in glacial times extei 
far as the 40ih parallel of latitude from either pole; in som 
the north glacier in the United States extended as far sool 
89th, and even to the 38th parallel; and in South America 
sor Agassiz found evidences of glacial action as far nortt 
87th parallel. Mr. D. Forbes informed Mr. Darwin that 
seen ice worn rocks and scratched stones at about 12,( 
height, between 13^ and 80^ south latitude. There see 
some evidence of glacial action in the south-east comer 
tralia. In northern Asia, owing to the great extent of la 
face, it may be reasonably inferred that the southern limi 
glacier was much beyond that in the United States. The 
tain-ranges in both hemispheres doubtless were covered 
much irreater accumulation of snow and ice than the; 
present, extending at that time to within the tropics, and 
to the equator. But from the whole record, we may » 
sume 40^ as the average limit of each, the southern bi 
more widely extended of the two. There are many e 
that these ice-sheets were not confined to the land, but tl 
crossed gulfs, seas, and even oceans. Professor H. Carvi 
in a lecture published in the Journal of the Franklin Insi 
April, 1883, says, '* It probably also filled the bed of the 
with ice far south of Greenland, the edge of the glacier i 
from New Foundland to southern Ireland in a concave lin 
Professor Geikie says the German Ocean was entirely fil 
ice. Similar evidence has been found as to the antarctic 
We have therefore two magnificent circular polar ice-ca 
of them nearly 7,000 miles in diameter, and the two 
about 61,000,000 square miles of the earth's surface, leavii 
of non-glaciated surface at the equator of about 139,000,0< 
miles; so that, at the culmination of the glacial epocl 
one-third of the earth's surface was covered with ice. 

If, now, we could ascertain the thickness of these great 
we could easily estimate the amount of the earth's mass 
in the form of aqueous vapor, transferred to the polar ai 
there deposited in the form of snow and ice. While a 
the incompleteness of the record, the weight of the evi 
present is to ifie effect that the antarctic glacier w: 
larger than the arctic. Upon general reasoning, this < 
have been true ; for three- fourths of the land surface of 1 
are in the northern hemisphere, and the amount of wate: 
in the southern and northern hemispheres respectively 
ratio of 85 to 60 In the southern hemisphere, therefoi 
ought to have been a greater amount of evaporation ; an 
absence of any known air-currents to carry this evapo 
the north of the equator, there would necessarily be i 
amount of precipitation in the southern hemisphere, ai 
quently a greater accumulation of ice. That such was tl: 
glacial times, seems to be indicated by what is conoec 
an imperfect record. Professor Dana, in his '*Manw 
ology,*' estimates the thickness of the northern glacier in 
to have been 11,500 feet on the watershed of Canad; 
feasor Le Conte, in his *' Elements of (Geology," saj 
archssan region of Canada seems to have been . . . 
with a general ice mantle 8,000 to 6,000 feet thick ; " 
feesor James Geikie says the Scandinavian ice-sheet 
hardly have been less than 6,000 or 7,000 feet thick." 
way extends nearly to the 73d parallel of north latitude, 
probable that the northern glacier exceeded two miles in 1 
at its greatest height. Professor Le Conte says, •* Greenla 
parently entirely covered with an immense sheet of ic< 
thousand feet thick, which moves slowly seaward, and e 
ocean through immense fiords. Judging from the imm 
rier of ^icebergs found by Capt. Wilkes on its coast, the 
continent is probably even more thickly covered with 
Greenland." Sir James Claik Ross reports having 6 
several hundred miles along a perpendicular wall of ice 1 
feet high in the antarctic continent, and found only ( 
where the to*p of the ice could be seen from the mast-hc 
ship; and Capts. Cook and Wilkes both confirm the rt 
large ice-sheet in that part of the world. Professor 
** Climate and Time," estimates, from all the data at b^ 
the thickness of the southern ice-cap at its greatest hei| 



ARY 13, 1891.] 



SCIENCE. 



95 



twelve miles. It is not probable that the aotarctic glacier 
h, if any, higher than this in glacial times; for it will be 
nderstood, that, after the glaciation had proceeded so far 
;e the south pole in the midst of a vast ice plain, the in- 
^louds from the surrounding oceans would deposit most 
moisture before reaching the centre, and the glacier 
i built up at or near its circumference. Hence we 
zpect to find the glacier, instead of thinning gradually 
»lve miles at the centre to nothing at its outward edges, 
"esent more the appearance of a great section of a hollow 
t nearly. uniform thickness, laid over the earth at the 

or confirmation of this view is found in the fact that the 
hemisphere has a cooler mean annual temperature than 
hem. Mr. CroU ^a>s this is due to the constant trans- 
of heat to the north by means of ocean- currents, nearly 
reat currents originating south of the equator ; while Sir 
Lyell thinks the true cause lies in the fact of the smaller 
f land surface in the south. It is also true that from 

to Sept. 22 — the duration of the sun*8 northern decli- 
• there are 186 days, while from the autumnal to the 
|uinoz there are only 179 days : the northern summer is 
i seven days longer than the southern summer, and the 

winter is that much longer than the northern. If this 
,y in the length of the summer and winter in the two 
eres had its origin during the glacial epoch, it would at 
re the e£fect of melting the ice in the north more rapidly 
:he Bonthem hemisphere ; and, if it existed before glacial 
le efifect would have been to accelerate the growth of 
tiem ice-cap more rapidly than that of the northern. 
) culmination of the glacial epoch, therefore, we may as- 
it the northern glacier was of an average thickness of 1 
d in extent about 25,000,000 square miles, making 25,- 
t*abic miles of ice ; that the area covered by the southern 
ras about 80,000,000 square miles, and 5 miles of average 
s, making 150,000,000 cubic miles of ice; and the two ex- 
over more than one- fourth of the earth's surface, and 
:ing 175,000,000 cubic miles of ice. These two gigantic 
"* would be equal in size to about one-thirtieth part of 
; •€ Uie moon, and would represent an amount of evapo- 
rom the water surface of the earth sufficient to lower the 

1 mure than 5,000 feet, or about one mile. 
^I oabmit that the attraction of the sun and moon upon 

ioe would, if continued for a long time, be sufficient 
nae change in the direction of the earth's axis. Just 
that change would be, I have not determined ; but 
'mt would be some change seems to be evident from the 
tement of the proposition. When we consider tbat this 
Im8 been removed to the poles from the equatorial regions, 
tpuMj of distribution of the earth's mass would be 
augmented. The action and re-action of the sun and 
Bd the planets on the protuberant mass of matter about 
itor |Mt>duce what is called '' nnts^tion," and the procession 
•qolnoxes. Now, this mass being equally distributed 
tiie earth like a ring at the equator, only the nutation, or 
If c€ the axis is produced. But in the case of the antarctic 

the result of the attraction would be somewhat different; 
I beiiig largely at one side or at the pole, and the mean at- 
I of the moon being in the plane of the ecliptic, its ten- 
wwM be to draw the mass towards the ecliptic — so far, 
, lutil an equilibrium should be found. 
the relative magnitudes of the two polar ice-sheets should 
remain the same, would hardly be presumed. The sinking 
oe to the bottom of the Northern Atlantic would necessarily 
Ae Gulf Stream, and prevent its further progress north- 
r It existed in preglacial times. Even if the ice extended 
few hundred feet below the surface, it would materially 
e wiih that current, since it is a broad shallow stream, 

upon the top of the ocean. Similar conditions in the 
a ocean might have aided the causes already named in 
g a idiange or changes in the relative sizes of the two great 
L Dorhig SQch changes, therefore, if any existed, oscil- 
ef the earth's axis may have occurred before it became 




fixed as at present. We should therefore expect to find pauses in 
the recession, and perhaps a re-advance, of the northern glacier; 
and such we do actually find from an examination of the great 
Kettle Moraine in the northern United States, and of the rein- 
deer epoch in Europe. 

As already stated, the ocean-level would be very materially 
lowered. Thus we can account, in part at least, for the land 
elevations in high latitudes, to which all geologists resort for a 
partial explanation of glacial phenomena. True, this lowering of 
the level would be co-extensive with the entire ocean surface ; and 
the old shore-lines would be found, if discovered at all, below the 
present water-level. But, as Professor Dana says, *' elevations 
of land do not leave accessible records like subsidences." One of 
the strongest evidences of land elevation is the existence of nu- 
merous extensive fiords, which Professor Dana says are *' valleys of 
erosion," and which Professor lie Conte calls "half-submerged 
glacial valleys." But, as the ice did not exist at sea-level in low 
latitudes, these fiords are not found there as fossil remains to 
mark the degree of elevation. But we know that England was 
united to the continent of Europe by dry land, that the Mediter- 
ranean sea was an interlocked fresh-water lake, that the delta of 
the Mississippi was at least 400 feet higher than it is at present, 
and that many of the islands of the Pacific Ocean were at a higher 
level. Professor Winchell, in his ** Pre- Adamites," says that 
probably the now sunken continent of Lemur ia, in the Indian 
Ocean, was dry land during the glacial period, as were also some 
of the Malay Islands and others. Professor Le Conte says, ** The 
boldness of the whole Pacific coast, especially in high latitudes, 
indicates a previous more elevated condition of the land surface 
[during the quaternary] than now exists; " and Mr. Darwin thinks 
that *< at this period of extreme cold the climate under the equator 
at the level of the sea was about the same with that now felt 
there at the height of six or seven thousand feet." 

Moreover, if this inequality in the amount of the accumulation 
at the two poles existed as intimated, it would be sufficient to 
remove the centre of gravity of the earth a little to the southward 
of its former position. This would be followed by a greater fiow 
of water from the north polar regions ; and here we would have 
another cause of land elevation in high northern latitudes, since 
lowering the water-level is equivalent to an elevation of the land. 
While there may have been local elevations and subsidenoes of 
the land surface in high latitudes during the glacial and Cham- 
plain periods, there seems to be strong reason for believing that 
the growth and decay of the two great ice-barriers added materi- 
ally to such changes of level by alternately lowering and elevat- 
ing the general ocean surface. This lowering of the sea-level 
might be taken into account in considering the question of the 
geographical distribution of plants and animals ; but it is not my 
design to pursue that branch of the subject here. 

The suggestion here made, that the large accumulation of the 
earth's mass at the south pole was one of the contributive causes 
of the change in the direction of the earth's axis, is but a corol- 
lary to Dr. Warring's statement, that " between the end of the 
miocene and the beginning of the Champlain, that movement 
occurred which gave the earth seasons, unequal days and nights, 
and greatly enlarged its limits of inhabitability." 

• T. A. Bereman. 

Mount Pleasant, lo., Feb. 6. 



BOOK-REVIEWS. 

HegeVs Logic : a Critical Exposition, By William T. Harris. 
Chicago, S. C. Griggs & CJo. 16®. $1.50. 

What Hegel calls logic is what other folks call metaphysic; 
and Mr. Harris has here undertaken to tell us what, as he under- 
stands it, HegeFs metaphysic is. We say *< as he understands it ; " 
for it is notorious that Hegel's disciples have not been agreed as 
to what his philosophy really is, some giving it a pantheistic or 
atheistic interpretation, while others, like Mr. Harris, think it a 
perfect philosophical basis for Christianity. This disagreement is 
partly due to the obscurity of Hegel's style, which makes it im- 
possible in some cases to understand him, and his disciples have 
in this rsspect followed the bad example of their nuister. The 
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following passage, for Instance, In Hr. Harris's work, can hardir 
be called intelligible: "In tbe category ol ground, or Bubetta[«, 
aaya Hegel, ' the eimple identit; of eeaence is in immediate unity 
with its absolute negativity.' That is to say; Reflection poeita 
identity and Don-identily bj relating to itself; its return is a self- 
repulaion" (p. 833). If our readers can find a meaning in that, 
they will do better than we can. 

As regards method and doctrine, tbe great blunder of Hegel, 
as of eome other OermanB, consists in mistaking mere abstrac- 
tions of thought for concrete realities, and this blunder is tbe 
source of most of their peculiar doctrines. Moreover, the claim 
put forth by Hegel and bis followers, that tfaeu- philosophy is all 
deduced trtxn pare thought, without any elements derived from 
experience, is not in accordance with the Tacte. The idea of 
thought itself is derived from experience, and so is that denoted 
by tbe word "pure." Then the ideas of being, quantity, quality, 
relation, and others, which are essential data in Hegel's system, 
are obviously got by experience; and thus the claim that his 
philosophy is independent of experience cannot be allowed. 
Happily, the Hegelian philosophy n already dead in the land of 
its birth, and is rapidly dying elsewhere; and the feeble attempts 
of certain Americans to galvanize it into life again are foredoomed 
to failure. 



AMONG THE PUBLISHERS. 
The word "croup" carries such terror with it, and is applied to 
BO many conditions in inrancy, that Dr. W. L. Carr'B exhaustive 
article on "Croup as a Symptom in Different Diseases," in the 
February number of Babyhood, will be read with interest by 
thousands of young mothers. A hardly less important topic is 
treated by Dr. William H. Flint in his article on ■' The Causes of 
Foul Breath in Childhood," which points out clearly the origin of 
that annoying condition, and will be found of practical value. 



"A Short Talk about Ears," by Dr. W, K. Bntle 
leading medical article. In a lighter vein are con 
such subjects as '-Spoilinga Child," "Baby's Hemor 
Methods in Vienna," etc, 

— " Across East African Qlaciers " is the title D 
given to his account ot tbe first ascent ol Mount E 
one of the most important evente of recent African 
It will be published immediately in this country bj 
Green, & Co, 

— We have received from the Open Court Puhlishi 
of Chicago a pamphlet by Alfred Binet, '■ On Doub 
ness," consisting of articles reprinted from the Open 
introductory chapter is on the study of experiments 
in France, in which the author points out that the scl 
he himself belongs have devoted themselves in the n 
ological piychology, or the study of the mind in abm 
He then takes up the various phenomena observed i 
which appear to him to show that there may be in ( 
vidua! a double consciousness, or, as lie sometimes e: 
double personality. In support of this view, he reco 
her ot curious experiments; but the reasoning by i 
duces from them his theory of double t>ersonality'Seei 
incautious and inconclusive. In particular, he coi 
founds perdonality with conscioiisDess, — a mistake tl 
be made by any person trained in philosophy. M, B 
ments will interest thf>se engaged ia similar researt 
theories should be accepted with great caution. 

— Mr. Charles F. Cox read a paper before the Am 
Lore Society in November la4t on " Faith. Heating in t 
and Seventeenth Centuries," which has now been 
pamphlet from the De Vinne Press, New York. T 
the paper is to delineate some of the older forms of 
known as " Christian science," which were far more 
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By Asst. Prof. H. A. Hazen. 



Professor Waldo says: " I heartily T«com- , 
mend them to all workers in meteprology, 
and do not see how nny of our American 
meteorologints can affCrd to l)e without a 

Ftofesaor Symons of Londou sa^s : ' ' They 
ar« nnqnestionably valuable helps, which I 
mnit be kept handy, and replaced when i 
womont." 

Pri<x, poapaid, $1. 
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form now prevalent. The author begins by remarking 
ire is no abeolutely new form that superstition can assume. 
^ passed its highest point of evolution, so that species of 
IS do not now originate. Such varieties as occasionally 
Lrise anew and flourish for a while are merely re-appear- 
the ancient stock, greatly weakened in character and 
lecidedly reversionary tendency." He then goes on to 
Dore particularly some of the magical remedies of earlier 
2h aa *' sympathetic ointments," laying-on of hands, etc., 
^xten8ively from writers who believed in them as to their 
il efficacy. The prevalence of the belief in magical cures 
ited largely to the influence of Paracelsus, who taught 
lagination is the cause of many diseases ; faitb is the cure 
The passages quoted from Paracelsus and others can 
e read without astonishment, mingled with something 
jst ; and we may well rejoice with Dr. Cox that ** the dark 
centuries past can never return, and that science has 
supremacy which can never be lost." 

ery successful tableau entertainment was recently given 
fork, the subjects being taken from illustrations in the 
nagazines. The idea is a simple one, and if the subjects 
chosen it can be made very interesting. The Century 
7 has prepared a list of suitable pictures with suggestions 
me who wishes to get up the entertainment. They will 
*ee on request. 

course of four lectures on the electro-magnet, delivered 
le Society of Arts, London, in February of 1890, by Silvanus 
ipson, has been published in book form by the W. J. 
i Company of this city. The volume is published with 
;t sanction of the author, who has carefully revised the 
d it is the only authorized American edition. It will of 
' take its place as a standard work in the growing litera- 
lectrical science, containing, as it does, in compact form, 



every thing of value on the subject, from the earliest experiments 
of Sturgeon in 1325, down to the present day. The volume con- 
tains a full theoretical and practical account of the properties and 
peculiarities of the electro- magnet, together with complete in- 
structions for designing magneto for any specific purpose. It is 
illustrated with 75 engravings, and has a very full index. 

— D. C. Heath & Co., Boston, induced by the success of the 
Wright's '< Nature Readers " for supplementary reading, will soon 
add to the series a *' Fourth Reader." This fourth book will take 
up the following subjects: Section I., earth-building; Section tl., 
the solar system ; Section III. will treat of the fauna of the world 
up to the age of man, various discoveries of their remains will be 
noted, and the interesting studies of fossils and geologic forma- 
tions will be detailed; Section IV. will treat of those families of 
living creatures that have their closest affinities with the long- 
vanished fauna; Section V. will discuss certain of the reptilian 
family; Section VI. will introduce the mammals of sea and air. 
The object throughout the book will be not so much to cram 
the pupil with ideas as to teach how to study and how to 
observe. 

— Volumes II. and III. of ** Open Sesame," edited by Mrs. B. 
W. Bellamy and Mrs. M. W. Goodwin, have been published by 
Ginn & Co., completing a useful and valuable series, the first vol- 
ume of which was mentioned in these columns nearly a year ago. 
Volume II. is intended for boys and girls between the ages of ten 
and fourteen, and aims, like Volume I., to at once stimulate and 
feed the memory, the collection of prose and poetry being well 
calculated to make children *' learn to love, and love to learn" 
good literature. The same remarks will apply with equal force 
to Volume III., though the selections in it are intended for chil- 
dren of older growth. The series may be considered a standard 
collection of poetry and prose for purposes of recitation or refer- 
ence. 
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We have great pleasure in anuouiic- 
ing to our readers that we have decided 
to publish the journal monthly instead 
of quarterly. For the present year, ae 
an experiment, the annnal subscription 
will remain the same as heretofore. As 
the quantity of matter given is con- 
siderably increased, it will be clear to 
all that we can only maintain this per- 
manently by an enlarged constituency. 
We truat, therefore, that our aubacrib 
ers wilt not only continue to give us 
their support, bat that they will also 
make spirited efforts to obtain the sup- 
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CHE ETRUSCAN-PELASGIAN PROBLEM.* 

e wavering twilight of the dawn of history a myste- 
eople is dimly discerned, occupying the peninsula of 
— the Pelasgians ; and another, seen somewhat 
early, owning or controlling the central districts of 
- the Etrtiscans. 

ition has heen exhausted with arguments as to the re- 
lip of these peoples to others hetter known. Vol- 
ave heen written to prove them Aryans, Turanians, 
, Egyptians, Iherians, Celts, and what nol ? 
>th is assigned a singular degree of culture, and this 
ich certainty that we cannot deny that the mighty 
f Tiryns and Fiesole, the delicate, gold- work from the 
>f Cbiusi, and the exquisite alahasters from the cem- 
3f Volterra, remain to us as achievements in art and 
rture before which any thing accomplished in the 
irection by Greek or Roman holds the second place. 
were the Etruscans, at least, an illiterate people, or 
nt of the holy duty of setting down in permanent 
the great and good deeds of the departed. They 
deed ** most careful chief in that." Of the something 
ban six thousand inscriptions in their tongue and 
li which we already have in hand, five-sixths of them 
apbs or mortuary comments. 

irith all this store of material, with many inscriptions 
■1, — Etruscan and Latin, — and with numerous 
IhuM in classic writers, we do not know, beyond per- 
Im, the meaning of a single word in the Etruscan 
^L What a fine field, therefore, for learned specu- 

Kl such are before us. Dr. Hesselmeyer, already 
i|y known from an earlier archaeological study, ** Die 
age der Stadt Pergamos " (1885), offers his solution of 
Uem by identifying the Etruscans and Pelasgians as 
la of the same lioguistic family, which family he very 
dy decides belonged neither to the Indo-Germanic 
), nor Semitic nor Turanian, branches of the human 
Ihirther than this negative position, he will not ad- 
and denies the possibility of so doing, with our present 
dge. His identification of the Pelasgians with the 
kna rests chiefly on the famous ^* inscription of 
1^*^ — an inscribed slab found on that island, undoubt- 
tmscan in origin, and dating from the sixth century 
Purtliermore, a number of proper names, especially 
[onian dialect of Greek, point, he contends, to an ad- 
ft of the language in early days with another of 
ta ebaracter. 

moat original part of Hesselmeyer^s study is his tra- 
e migrations of the Pelasgo-Etruscans. The trend he 
aa oertainly from west to east, and from the seacoast 
the interior. Their colonies reached the shores of 



Asia Minor at a very early day, and their stations there led 
some of the Greek historians to believe the original home of 
the *' Tyrrhenians ^' (as they were also called) was some- 
where to the east. As Karl Otfried Mtlller has abundantly 
shown in his classical work, **Die Etrusker,'^ the Etruscans 
themselves repudiated any such origin, and by their most 
ancient traditions claimed to have reached Italian soil by 
sea, from the south. 

Although the leading German authorities wholly disregard 
this venerable legend, and insist that the ancestors of the 
Etruscans came across the Alps from some land to the north, 
an American scholar has recently insisted not less vigorously 
that the old legend is true, and has boldly connected it with 
a previously unthought-of origin of the Etruscans. As the 
result of his travels in ancient Numidta, now the French 
colony of Algiers, and ancient Etruria. the modern Tuscany, 
Dr. D. G. Brinton has developed the theory that the Etrus- 
cans were originally a Numidian or Libyan colony, allied in 
language to the ancestors of the modern Kabyles or Berbers, 
— a race who, at the dawn of history , occupied the whole 
of North Africa, from the Nile valley to the Atlantic 
Ocean. 

His arguments, if not especially weighty on any one point, 
make amends by their diversity. They include the physical 
character, in reference to which he makes both Etruscans 
and Berbers tall and blond, to the confusion of our ordi- 
nary notions of both these peoples; their traditions; their 
political institutions; their culture; and, finally, their lan- 
guage. To the last named he gives particular attention, 
availing himself of the little-known Numidian inscriptions 
in the **tifinagh" alphabet, dating from about 200 B.C. 
Perhaps the most striking of his identifications is his inter- 
pretation of the Etruscan name of Servius Tullius, — '* Mas- 
tarna.^' This appears to be clearly Numidian, and to mean 
** great conqueror. " 

Although Dr. 0. Pauli of Leipzig, without doubt the most 
eminent ** Etruscologist" now living, has entirely aban- 
doned the Aryan or Indo-Germanic relationship of the 
Etruscan language, yet in the last year this effete hypothesis 
has again been advanced, with new arguments. Dr. Bugge, 
a learned Norwegian, has developed a suggestion offered 
thirty years ago by the late Dr. Robert Ellis of London, that 
the Etruscan was an Armenian dialect ; and the odd combi- 
nation of the president of the Royal Society of Literature, 
Sir Patrick Colquhoun, and the Turkish governor-general of 
the Libanus, Pasco Wassa Pacha, have appeared jointly in 
favor of identifying the Pelasgians with the Illyrians, the 
ancestors of the modem Albanians, who are also a member 
of the Aryan, or, as Penka prefers to call it, the ** Aryac " 
family. 

From the agreeable variety of these various learned solu- 
tions of the problem, all coming out within a twelve-month, 
it is quite evident that there is abundant chance yet for the 
learned to sharpen their wits on this much-vexed question. 



Die Pelftsgerfra^ und ihre LOsbarkelt (Tobin- 
»; ]lr. SAFBini Bvoob. Btrusoan and Armenian Researches in Com 
Um^gmtfi (Ghrtedanla, 1800); Dr. D. Q. BuMi'Oif, Etruscan and Ldbyan 
JjTnaHnririrn Stody (Philadelphia, 1890); Sir Patrick CoLquHouM 
PAOIU, ** The Pelasgi and their Modem Descendants,'' 1801 
). 



Dr. Dorskus has recently found, according to The Engineering 
and Mining Journal of Feb. 7, that sodium fluoride and other 
fluorides can be used with advantage for softening hard waters. 
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HEALTH MATTERS. 

An Industrial Use of Microbes. 

Dr. Neilson of Norway says that the Norwegian fisher-folk 
have for more than five hundred years used pathogenic bacteria 
in catching whales. A few miles from the town of Bergen there 
is a narrow inlet of the sea, into the mouth of which whales make 
their way every season. As related in the Sanitary Inspector, 
i¥hen a whale is discovered in this place, the alarm is given, and 
Che fishermen put out in their boats, drive the whale farther up 
the narrow bay, and stretch a net across the mouth of the inlet. 
TbroDgh this the monster could easily break, but he does not. 
Then they proceed to capture him and bring him to land. The 
animal, however, is twenty or thirty feet long and very strong, 
and with their primitive implements alone this cannot be done. 
They therefore inoculate the whale with the poison of an infec- 
l^ous disease, and only after he is weakened as the result of the 
•disease do they try to kill him. After the whale has beeA en- 
closed, the bowmen put out, and, when he comes to the surface to 
breathe, they shoot infected arrows into him and withdraw. 
After twenty- four or thirty -six hours the whale becomes less 
lively in his movements, and comes to the surface often to breathe. 
Then the real battle begins, and, after driving ten or twelve har- 
poons into the whale, the fishermen are able to land him. An 
examination of the [Places where the arrows were shot into the 
whale shows, in the immediate vicinity of some of them, a hem- 
orrhagic infiltration of the muscular tissue, resembling very 
much the disease of land-animals called '* sympathetic anthrax." 
The internal organs are normal. Once only Dr. Neilson found a 
bacillus in the blood-vessels of the spleen. Aroimd the poisoned 
wounds vast numbers of a bacillus are found closely resembling 
that of sympathetic anthrax. When the arrows are pulled out of 
the wounds, many of these bacilli cling to them, and thus render 
them effective as ** death-arrows " when further used. And thus 
the catching of whales goes on year lifter year, and has gone on 
for five hundred years. Dr. Neilson inclines to the opinion that 
the infection is the same as that of sympathetic anthrax, and 
hopes that later investigations may clear up the point. 

Cocoanut-Water as a Culture-Flaid. 

• 

Dr. George M. Sternberg, writing in the Medical Neivs of Sept. 
18, 1890, says that he has used the juice of the unripe cocoanut 
as a culture-fluid, and found it very satisfactory. The idea oc- 
curred to him during a visit to Cuba that this fluid might be a 
useful culture- medium for bacteria, and upon making the experi- 
ment it was found that various species grew in it most luxuri- 
antly. As it is contained in a germ proof receptacle, no steriliza- 
tion of the fluid is required when it is transferred with proper 
precautions to sterilized test-tubes, or is drawn directly from the 
nut into the little flask, with a long and slender neck, which is 
used for fluid-cultures. In these it may be preserved indefinitely, 
remaining perfectly transparent and ready for use. Heating the 
fluid causes a slight precipitate. In the investigations which 
have been made in Havana during the past two years, this fluid 
was used very extensively, and it was found a great convenience 
to have a sterile culture-fluid always at hand, ready for use at a 
moment's notice. Moreover, it has certain special advantages for 
the study of the physiological characters of various bacteria, 
and for the differentiation of species. It contains fn solution 
about four per cent of glucose, in addition to vegetable albumen 
and salts, which alone would make it a useful nutrient medium. 
•Certain micro-organisms multiply in it without appropriating the 
i^ucose, while others split this up, producing an abundant evolu- 
tion of carbonic acid, and giving to the fluid a very acid re-action. 
As obtained from the nut, it has a slightly acid re-action, which 
makes it unsuitable as a culture-medium for certain pathogenic 
bacteria, but when desired it is a simple matter to neutralize it. 
For a large number of species of bacteria, and for the saccharomy- 
cctcs, it constitutes a very favorable medium. 

Micro-Organisms in Great Cities. 

Professor Tamier, in a course of lectures in 1890, referred to 
H. Miquel's researciies on tbe relative abundance of micro-organ- 



isms in different places (The British Medical Journal). 
the cubic metre of air is the proportion at the top of a big 
tain. It is stated in the Medical Record of Feb. 7 that in i 
de Montsouris, in the south of Paris, M. Miquel found 40 
organisms to the cubic metre of air, while in the Rue c 
the proportion was 3,480. In a new room in the Rue Cc 
found 4,500 to the cubic metre ; more, that is to say, tha 
centre of Paris in the open air. In a room in the Rue }L 
counted 86,000, in the Hdtel Dieu 40,000, and in the Pitie, 
hospital, 810,000, micro-organisms to the cubic metre. 
Observatory, Montsouris, 650,000 microbes were found in 
(15 grains) of dust ; in the room in the Rue Monge the 
was 2,100,000. In the hospitals the proportion was so hj 
counting the number of microbes in a whole gram of < 
found to be impossible. The dust is the great conveyer o 
organisms. A 2 A.M., when a city is most quiet, thefewc 
are to be found in the air; at 8 a.m. the industry of dom< 
vants and dustmen has already made the air teem witl 
at 2 P.M. the proportion has again greatly fallen; at 7 : 
once more high, for many houses are being *< tidied up ; ^ 
sundry kitchen operations are unhygienic. Thus the 
hours,*' unfavorable in many respects to patients hovering 
life and death, are the least septic of the twenty-four, 
proportions indicate that household duties cause more s* 
fusion than is excited by trafiic and industry. 

The Milk of the Egyptian Buffalo. 

According to the researches of Messrs. Rappel and Ri 
of the Khedival Laboratory, Cairo, the milk of the 1 
buffalo, or gamoose {Bos bubalus), presents several chara 
distinguishing it from that of the cow, which may w< 
membered by medical men who have to treat patients, e 
infants, in Egypt or in other countries where this anima 
mon. The amount of fat, as we learn from the Lancet 
28, 1890, was found to be a good deal larger than in cov 
the percentage in the specimeuH examined varying froc 
7.85. The sugar, which appeared to be a hitherto unc 
variety, differing from milk-sugar, was also found to be < 
amount than that in cow's milk, the average i)ercentai 
5.41. It is suggested that this sugar should be called t 
The fat, too, was found to differ from that of cow's m 
taining minute quantities of sulphur and phosphorus, and 
four times as much caproic acid as butyric acid, whereas 
milk the quantity of caproic acid is only double that o 
acid. The milk was also found to contain a small qu 
citric acid. 

The Chemistry of the Tubercle Bacillus. 

At the clinic of Professor Nothnagel a very interesting 
gation on the chemical composition of the tubercle bacil 
the Lancety has been carried out by Dr. Hammerschlag, 
commenced his studies on the bacillus at Professor 
chemical laboratory at Berne. Two analyses of two 
culture series were made. The cultures were 0.2 to 3 
old, and 7.5 and 2.2 grams moist bacteria were obtaine 
analyses. They contained between 88.7 and 83.1 per cei 
between 28.2 and 26.2 per cent substances soluble in ale 
ether; i.e., lecithin, fats, and a poisonous substance w 
jected subcutaneously into guinea-pigs, produced clonic s 
the muscles, acceleration of pulse and respiration, an* 
general convulsions and the death of the animal from 1 
fifty-one hours after the injection. The residue which \ 
after the extraction with ether and alcohol contained an 
noid body and cellulose: therefore the tubercle bacilli 
differ from other bacteria by the high percentage of si 
soluble in alcohol and ether, as they contain between i 
per cent, while bacterium termo contains only 7.8, Frie 
diplococcus only 1.7, and the bacillus anthracis only 7.8 
It has been found that the presence of carbohydrates ai 
rine is necessary for the growth of the bacilli, and that s 
alone are not sufficient as nourishing media for the tuber 
lus, which differs thereby from the other bacteria. B 
ments oo rabbits, it was proved that a poisonous albumit 
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d in the col tares by the bacilli, which (the dose used 
ptweeo 0.3 and 0.4 of a gram) produced, a few hours after 
ctioD, a rise of temperature amounting to 1° or 2^ C, 
'or one or two dajs, without any other effect even after 

injections. The glycerine bouillon cultures lost their 
3 on being kept for eight months at a temperature of 80® 
hey retained their vital activity. In experiments made 
lals with such cultures of eight months' standing, only 

results were observed with regard to the production of 
:y in animals by such cultures ; and Hammerschlag, Falk, 
rrin have failed to produce a protective inoculation. 

tical and Chemical Changes in the Blood in Disease. 

:iolla of Genoa, at the Congress of the Italian Society of 
Medicine, reported some interesting experimental re- 
on physico-chemical changes of the blood in different 
»Qditions. He stated, according to the Lancet^ that the 
>f the blood diminishes during acute febrile states and the 
TBS of convjalescence, increasing afterward with greater or 
dity according to the nature of the disease. The same 
always observable in tbe density of blood-serum, with 
»reiice, that it begins to increase as soon as there is any 
ment in the condition of the patient ; sometimes, indeed, 
ime previously. The density of the serum is increased in 
while that of the blood is diminished. Tuberculous 
18, unaccompanied by serious alterations of the blood, only 
modify the density of blood-serum and blood. The den- 
blood -serum and blood are both diminished in catarrhal 
', probably owing to defective assimilation of food. The 
of the blood is almost normal, while that of tbe serum is 
I, in cirrhosis of the liver and in cancer of the gall-blad- 
le densities of blood and serum are not sensibly dimin- 
benign forms of diabetes. Tbe greatest diminution in 
ity of the blood is observable in diseases accompanied by 
orbid changes of the blood. The most striking examples 
166 seen in three fatal cases of pneumonia. Dr. ScioUa 
erved the chemical modifications of the blood in pneu- 
yphoid-fever, malaria. ansBmia, and in leucsBmia. About 
tfa or fifth day of croupous pneumonia there is a marked 
ion in the albuminoid substances of the blood, especially 
nlin. The extractive matters increase during the febrile 
In convalescence the quantity of albuminoids, especially 
ijbbulin, and also that of the serin, increased. The dry 
Hi Ihe blood is not much diminished during the first stage 
Aease, but it so during the second stage, and continues 
I convalescence. In typhoid-fever the albumens of the 
Biinish progressively (unless fhe diarrhoea is excessive), 
diminution occurs at the expense of the serin. The ex- 
matters gradually diminish during the whole of the 
Msriod, and even during the early stage of convalescence. 
rial fevers the amount of the albuminoids in the blood- 
aqwcially the serin, and in a less degree the globulin) and 
residue of the blood diminish rapidly, while the dry 
of the serum and the extractive matters of the serum 
with the duration of tbe fever, — the former in a slight 
the latter enormously. In chloro-anasmia the albumens 
emm (especially the globulin) and the dry residue of the 
minish, while the dry residue of the serum increases. In 
a tbe amoimt of dry residue of the serum is very high, 
albuminoids of the serum are also above the normal, the 
ing especially increased. 



NOTES AND NEWS. 

which is to be sent in the spring to the west 
Oreenland, by the committee of the Karl Ritter Endow- 
< likely to be one of considerable importance. The chief 
cpedition, as we learn from Nature of Feb. 5, will be Dr. 
Drygahki; Dr. O. Baschin will accompany it, defraying 
diaiges; and there will be a third scientific expert, who 
JH been selected. Dr. von Drygalski proposes to establish 
I near the Umanackfjord, in about 70^ 80' north latitude, 
Ir. Baacbin will carry out a continuous series of meteoro- 



logical observations, and from which he can make long or short 
exctursions inland to study the interior ice. It is expected that 
the party will remaii^ip Greenland about a year. 

— Two French iheh. Jit, Besson and Pdre Tulazac, have suc- 
ceeded in making the^drst .ascent to the summit of Ambondrombo^ 
dreaded by the Betsileos'as sacred, or tabu. They, however^ 
found five Betsileos wil^^^.-to accompany them to the top. 
According to the January *< Prfitie^ingB of the Royal Qeographical 
Society,** the party started /ronr'^mboasary, the nearest village 
to the mountain, and reached tlie* ^dnimit in seven hours. Axea 
and knives had frequently to bfe/iJsed to clear the way. The 
mountain is rugged and wooded, reaching a height of 6,284 feet. 
The party had to cross many ravines durii)^ the ascent. 

— From Dorsetshire, England, a singurar.ihf?tance of starlingb 
being eaten by rooks is reported {Nature^ Feb/^)^ It seems that 
during the very severe weather there this wintelv d fiock of star- 
lings was observed on a farm at West Stafford, neaf-'Dorchester^ 
followed by a number of rooks in hot pursuit. TlAlitg^T birds 
soon came up with their prey, and quickly despatche(i*tl^eni, and, 
after stripping them of their feathers, devoured them -t^en and 
there. When the scene of the occurrence was inspected just 
afterwards, the ground was found to be strewn with their 
feathers, but beyond these not a vestige of the starlings could 
be discovered. It seems that the rooks, from sheer hunger, must 
have been driven to this extremity, owing to the scarcity of other 
kinds of food. 

— A method of repairing incandescent lamps, the invention of 
a &f. Pauthonier, is described in a recent number of UElectricien, 
The lamp to be repaired is first taken to a glass-blower, as quoted 
in Engineering of Feb. 6, who pierces a hole in the bulb sufficient- 
ly large to allow of the old filament being taken out and a new 
one inserted. From the hands of this workman the lamp passes 
to a second, who cuts off the ends of the broken filament and 
removes it, taking care, however, at the same time to leave about 
one millimetre of the filament at each of the platinum electrodes; 
and it is to these short lengths of the old filament that the new 
one is welded. This is done by filling the bulb with a liquid 
hydrocarbon, after which the new filament, which has been 
previously standardized, is introdi|ced. One end of the filament 
is then pressed against the fragment of the old one already re- 
ferred to, and a current passed through the joint. The hydro- 
carbon is decomposed, and a deposit of solid carbon occurs round 
the joint, and securely fastens the new filament in place. The 
other end of the filament is joined to the other electrode in the 
same way. The next process is the bleaching of the glass, which 
is so thoroughly done that the glass of the repaired lamps is said 
to be more brilliant and transparent than that of perfectly new 
ones. The repaired lamps are said to last quite as long as new 
ones, to which they are in no respect inferior. The process ip 
said to be peculiarly adapted to the repair of lamps of the ** Sun- 
beam " type. 

— To stimulate the collection of photographs to be used in 
showing the need of improved roads in the United States, the 
Ck>nnecticut division joins the New York division of the League 
of American Wheelmen in offering three prizes aggregating $100 , 
as follows : one prize of $50 for the best collection of not less 
than three photographs, one prize of $80 for the second best 
collection of not less than three photographs, one prize of $20 
for the third best collection of not less than three photographs. 
There are wanted photographs showing the common spectacle 
of the farmer's team and wagon, hub-deep and knee-deep in the 
muddy road ; photographs showing rough, rutty, and muddy 
roads in their worst condition ; photographs showing the every- 
day break-down caused by rough or muddy roads or steep grades; 
photographs showing smooth, hard surfaced roads and (if possible) 
teams hauling loads ov'er the same ; and other pictures illustrat- 
ing the goodness of good roads and the badness of bad roads. 
The prizes will be awarded before May 15, 1801. Further infor- 
mation will be furnished on application to either Isaac B. Potter, 
278 Potter Building, New York, N.Y., or Charles L. Burdett^ 
Hartford, Conn. 



ro2 



SCIENCE 



[Vol. XVII. No. 



• 

— According to the latest observations which Dr. Finsterwalder 
has published, as stated in The Scottish Geographical Magazine 
for February, the region occupied by advalYping glaciers is ex- 
tending from west to east, and has lately ^'obsed the limits of the 
eastern Alps. The glaciers in this region "Ha*^e been receding dur- 
ing the last thirty years, but now there^'l^iundeniable proof that 

those of the Ortler group, at any vs^^^fe in a state of progres- 

'•• • 
won. 



• 



— Assistant E. D. Preston o(»the United States Coast and Geo- 
detic Survey will soon go to^Ue'Hawaiian Islands for the purpose 
of making a series of latftiia^* observations, to be used in con- 
nection with others to be**sakde by several of the countries who 
are connected with the •International Oeodetic Association. The 
question of a change'-in (He position of the earth's axis has led to 
some special refin^ii^pts in the method of observing astronomical 
latitudes. Wh^t^enf may be the cause of the supposed motion of 
the pole, whe^er it results from the shifting of volumes of the 
atmosphere. dV* water above the surface, or the movement of 
liquid or*^^flDfl>]iquid masses within the earth*s crust, the quantity 
to be nfei&sured is so small that it is necessary to reduce the un- 
certainty of the determination to a very few feet. The obser- 
vations at Honolulu soon to be taken up simultaneously by the 
United States Coast and Geodetic Survey and the International 
Geodetic Association of Europe will decide whether the variation 
is a purely local one or whether there is a real change in the 
position of the axis of rotation. Observations made last year in 
Europe, and also in this country by Professor Comstock at 
Madison, Wis., seem to indicate that there is an interference be- 
tween the motions of the axis of rotation and the axis of inertia, 
producing a maximum every year in the mean motion, and a 
larger maximum at the end of five years. In Europe the minimum 
of 1800 was 0.20'' smaller than the minimum of 1880. Besides, 
the Greenwich observations of latitude for the last sixty years 
show there is a long period of inequality of at least this length. 
In order to bring out these small changes, the following pre- 
cautions will be taken in the execution of the work : no zenith 
distances greater than 30^ will be used, and differences of zenith 
distances shall not be more than 12^ ; stars will be chosen so that 
any error in the value of the micrometer-screw will be eliminated, 
and the preference will be given to stars whose proper motions 
are well known ; the barometer and thermometer will \m read in 
order to note atmospheric changes. The Coast and Geodetic 
Survey representative, Mr. Preston, will also avail himself of the 
opportunity to make magnetic and gravity observations at a 
number of points on the islands, including one station on the 
summit of Mauna Kea at an elevation of 14,000 feet. Some 
meteorological observations will probably be made as well. The 
following instruments will be taken : a zenith telescope for the 
regular international latitude work, a meridian telescope (or com- 
bination instrument) for time and latitude observations at the 
pendulum stations, and a theodolite- magnetometer and dip circle 
for magnetic observations. The pendulums for the gravity obser- 
vations will be of a new pattern, very portable, and will be 
observed by means of an elegant method of coincidences devised 
by Professor Mendenhall. 

— The monthly report for January of Arthur Winslow, State 
geologist of Missouri, states that only such field-work has been 
done as was necessary to complete those divisions of work which 
were included among the operations of the past season. Thus, in 
Jackson County some little field-work was done to complete the 
examination of the clay and building-stone industries of the 
western counties; and in Randolph, Howard, and Lafayette Coun- 
ties instrumental levelling was done in order to determine the 
altitudes of various coal-beds. But the bulk of the work during 
the past month has been in the office, where the members of the 
survey are engaged in plotting the results of surveys made during 
the past summer and autumn. In addition, they have been busy 
correcting the proof of Bulletin No. 8, and in preparing the manu- 
script of the biennial report and of Bulletin No. 4 for the printer. 
Bulletins Noe. 2 and 8 have been printed, and about a thousand 
copies of each have been distributed. Bulletin No. 2 is a bibliog- 
raphy of the geology of Missouri, the manuscript of which was 



prepared and donated to the survey by Mr. F. A. Sampsi 
Sedalia. It is a valuable work of reference, and will be of 
use to all who are interested in the geology of Missouri ao 
minerals. Bulletin No. 8 contains papers on the clay, stone, 
and sand industries of St. Louis City and County, and oi 
mineral waters of Johnson, St. Clair, Henry, and Benton Cou 
These papers contain a mass of facts concerning the subje 
which they relate, in addition to statistics of production, 
are, however, provisional publications ; and the results of ani 
and tests now in progress, together with other matter nc 
ready for presentation, are reserved for the final report on 
special subjects, which it is hoped will be prepared this yeai 
the laboratory, analyses of cla)s and mineral waters have 
prosecuted, and 186 determinations have been made. In add 
a number of substances sent in by various citizens of the 
have been determined and reported upon. 

— The third annual meeting of the Association of Ame 
Anatomists was held Dec. 20 and 30, 1890, in the anatomies 
ture-room of the Harvard Medical School, Boston, Mass. I 
presided over by Dr. F. D. Weisse, second vice-president, at 
Thomas D wight acted as secretary pro tern. Papers wen 
as follows: '* Corrosion Preparations,'* by Dr. S. J. M 
** Studies on the Spine," by Dr. Dwight; ** A Comparison c 
Fibrine Filaments of Blood- Lymph in Mammalia and Amph 
by Professor S. H. Gage; **The Semi-Lunar Bone," by Pro 
Shepherd; **The Structure of Protoplasm and Mitosis," b 
Carl Heitzmann; ** The homology of the Cerebro.'^pinal Arac 
with the Other Serous Membranes, "by Professor F. W. Lan 
*'The Occlusion of the Rhinocaele (Olfactory Ventricle) i 
Dog," by Mr. P. A. Fish ; and three papers—** The Relati< 
the Olfactory to the Cerebral Portion of the Brain," ** The 1 
of a Cat and of a Sheep lacking the Callosum," '* Owen*s N< 
clature of the Brain, with Suggestions based Thereon " — b] 
feasor B. G. Wilder. With one exception, the papers were 
trated by specimens, photographs, or diagrams, and all wer 
discussed. The committee on anatomical nomenclature 
feasors . Leidy, Harrison Allen, Frank Baker, Thomas D^ 
T. B. Stowell, and B. G. Wilder) were authorized to publi 
their second report '* such general and specific recommend 
as may be unanimously agreed upon by them.'' The folh 
were elected members : Dr. W. W. Dana of Portland, Me 
John C. Munro of Boston, Mass. ; Mr. Pierre A. Fish of II 
N.Y. The next meeting will be held at Washington, D.* 
September, 1801, at or about the time of meeting of the Cot 
of American Physicians and Surgeons. The officiers foi 
meeting are as follows : president, Joseph Leidy; vice-presi* 
Frank Baker, F. D. Weisse ; secretary and treasurer, D. S. 1 
executive committee, Harrison Allen, Thomas Dwight, a 
G. Wilder. 

— It is reported, says The Engineering and Mining Jouma 
an organization is in progress of formation at Youngstow 
which will be one of the strongest in iron circles in the I 
States, representing an investment of $7,785,000. The bod 
be known as the Mahoning & Shenango Valley Iron ] 
facturers* Association, and includes the iron manufactun 
both valleys. These concerns include twenty- two furnace s 
thirteen rolling-mills, one pipe-works, and one wash-metal 
The output of pig iron is 1,200 tons annually and 450,000 t 
finished iron, while the number of men employed will exceed 
It is the first time in the history of the iron business in e 
Ohio and western Pennsylvania that the iron manufacturer! 
been united. 

— M. H. Coudreau has completed the first part of the n 
of exploration in the basin of the river Oyapock, Guiana 
which he was intrusted by the French Government. The t 
ler, when among the mountains of Emerillons, between the 
and the Appronague, was abandoned by his guides. This n 
tune, which occurred in January, 1800, caused the loss of 
valuable time, so that the work of exploration had to be i 
taken during the rainy season. The results of this wintei 
paign are as follows (< * Proceedings of the Royal Geogra 
Society," Jan.) : The seven chief affluents of the Oyapock, 
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le whole of the south east of the couDtry, were surveyed 
9cale 1:100,000: five out of the seven were ascended by the 
f up to their sources. His surveys include about 4H0 miles 
) unexplored country, besides 235 miles of new work on the 
k. Two of these tributaries carried him right into the 
i the Tumuc Humac Range, where he was able to study 
tive lan^niages. He has collected twenty-five hundred 
of the Oyampi language. The whole of the south east 
abounds in marshes, and presents a desolate picture. On 
} are the ruins of Indian villages. Small-pox and dysen- 
od a steady emigration to the south-west of the country, 
idly thinning the population ; so that a generation hence, 
dreau sajs, the south east will be practically uninhabited. 
K>le8 may, however, be attracted to this region on account 
iuriferous character, but it will not be easily exploited 
to ttib numerous falls in the rivers. In July last the 
rs was ahout to start upon the second portion of his work. 
mded to navigate the Oyapock to its source, cross the 

Humac Mountains to the southern side, and visit the 
living near the sources of the Tapanahony by a new route. 

he win reach the Itany, descend the Aoua. and return 
the whole central part of French Guiana. This central 

wiU occupy eight months. 

DOfwne of five lectures on the ethnology of modern Europe, 
[>. G. Brinton, was begun Monday afternoon, Feb. 16, at 
demy of Natural Sciences of Philadelphia. The subjects 
liferent lectures are as follows : 1. ** The Predecessors of 

European Nations;'* 2. **The Romance and Hellenic 

(France, Spain, Portugal, Italy, Greece, etc.);" 3. **Tbe 

c Nations (Germans, Danes, Swedes, Bnglish, etc., — Celtic 

ite);" 4. **The Slavonic Nations (Russians. Poles, etc.);'* 

9 Allophyllic Peoples (Basques, Finns, Hungarians, Turks, 

These lectures are free, and tickets may be obtained of 
etary of the academy. Dr. E. J. Nolan. 

a communication to the French Physical Society, M. 
i has described a method of connecting a metal tube or 
^ to a vessel of glass or porcelain so that the joint shall 
under high pressures. As described in Engineering^ 

is simple, and consists in first coating the glass or 
h Teasel with a very thin layer of platinum at the part 
||a oonnection is to be made. This may be done by paint- 
^pHSy after slightly warming it, with a neutralized solution 

chloride mixed with the essential oil of camomile. 

oil and platinic chloride is then slowly heated till the 
l|iof oil have been expelled, and the temperature is then 
•a dark-red heat. The chloride is thus reduced, and the 
R deposited as a bright metallic mirror on the surface of 
B. On this layer of platinum a second layer of copper is 
id by electrolysis, and the metal stop-cock or tube can 
soldered by means of tin to this copper ring. M. Cailletet 
lat he has found these joints to remain tight under a press- 
00 atmospheres. 

ttieory attempting to explain the nature of the relationship 
i tiie optical activity of many substances in solution, and 
lihedrism of their crystalline forms, is advanced by Dr. 
be SDthor of the new work on cUemical crystallography, 
Me^ and quoted in Nature of Feb. 9f It is certainly a 
Uriflcant fact that all those substances whose solutions are 
c€ rotating the plane of polarization of light, and whose 
ine forms have been thoroughly investigated, are found to 
mihedral crystals ; that is to say, crystals some of whose 
are been suppressed, and whose two ends are therefore 
Qy developed. Moreover, in those cases where both the 
)Cat0ff7 and left rotatory varieties of the same chemical 
od have been isolated and examined, as in the case of 
tod IsBvo-tartaric acid, the hemihedral crystals are found 
mpleiiientary to each other, the faces undeveloped upon 
belog present upon the other, so that the one is generally 
linor-image of the other. Several ingenious attempts to 
for the wonderful geometrical arrangement of the 
n i& a crystal have been made of recent years by Bravais, 
others, who developed the ' ^ Raumgitter " theory, 




and by Sohncke, who showed that all possible crystallographical 
forms could be referred to systems of points ; yet it has been found 
necessary by these crystallographers to assume a polarity of the 
molecule itself in order to fully explain the phenomenon of hemi- 
hedrism. This conclusion is, moreover, borne out by the more re- 
cent work of Lehmann upon his so-called " liquid crystals." It is, 
indeed, evident that hemihedral crystals owe their bemihedrism to 
a differentiation of the various parts of the molecules themselves 
in space. Dr. Fock assumes, for the purpose of connecting this 
fact with the optical rotation of the dissolved crystals, the 
tetrahedral form for the element carbon, in the most recent con- 
ventional sense employed by Wislicenus, Van't Hoff, Victor Meyer, 
and other exponents of the new *^ stereo- chemistry.'* The axis 
of polarity of a molecule containing an asymmetric carbon 
atom, will, of course, be determined by its centre of gravity and 
the heaviest ** comer" of the tetrahedron; and Dr. Fock shows 
that rotation of the molecule will be most easy round this axis, 
and in the direction, right or left, determined by the relative 
weights of the atoms or groups disposed at the other three 
''corners." He further shows, that, if we consider any direction 
of vision through the solution, we must practically consider two 
positions of the molecules, in both of which the axis of rotation is 
parallel with our line of sight, and in one of which the apex 
of the tetrahedron is turned towards us, and in the other is di- 
rected away from us and the other three comers presented to 
us. As the molecules are, of course, in rapid motion, we must 
consider all other positions as balancing each other, and being re- 
solved eventually into these two directions. It is then easy to 
see, as it is now accepted from Fizeau's work that the movement 
of molecules is capable of influencing the direction of light- waves, 
that there must be two oppositely moving circularly polarized 
rays produced. Now, it is generally supposed that the rotation of 
liquids is really due to the division of the light into two circularly 
and oppositely polarized rays, one of which, however, is stronger 
than the other, and determines the apparent optical activity. Dr. 
Fock completes his theory by showing the probability that there 
would be just this difference in the amount of rotation of the 
light in the two cases of the differently disposed molecules, those 
with their "apices " turned towards the direction of incidence of 
the light affecting it to a different extent from those whose 
" bases " were the first to receive it. The theory is well worth 
following out in the original memoir, many confirmations of it 
being adduced from other properties of hemihedral crystals. 

— Sefior Felipe Poey, the renowned Cuban philosopher and 
naturalist, is dead. He was bom in Havana, May 26, 1799, and 
studied law in Madrid, where he was implicated in a political con- 
spiracy , and from whence he fled to Paris. There he published in 
1828 " La Centurie dee L^pidopteres," and helped to found the 
French Entomological Society. He returned to Havana after the 
revolution of 1880, was commissioned in 1887 to organize a 
museum of natural history, and became one of its directors. 
Soon afterwards he was appointed professor of natural history in 
the University of Havana. In 1840 he published a school geog- 
raphy of the Island of Cuba, and in 1842 a more extensive work 
on the same subject, and a " Geografia Universal." In 1864 he 
published *' Memorias Sobre la Historia Natural de la Isla de Cuba," 
with Spanish, French, and Latin text. In 1865 he started a 
monthly periodical entitled Repertario Fisico- Natural de la Ma 
de Cuba, in which he descrihed upward of two hundred and thirty 
new species of fishes, as well as the eigiuiteraf or jaundice, caused 
by eating certain Cuban fishes. He also published some remark- 
able poems. He was a member of the Smithsonian Institution, 
and a corresponding member of the French Academy of Sciences. 

— Some time ago BL Berthelot, judging from a text of the 
eleventh century, formed the opinion that the word "bronze" 
was derived from ''Brundusium," or Brindisi. We learn from 
Nature of Jan. 29 that this view has been confirmed by the dis- 
covery of a passage in a document of the time of Charlemagne, 
where reference is made to the *' composition of Brundusium : " 
copper, two parts; lead, one part; tin, one part. It would appear 
that at Brandusiom bronze was in ancient times manufactured on 
a great scale. 
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THE SOUTH AFRICAN DOCTRINE OF SOULS.* 

In the second of two interestiDg papers on the manners, cus- 
toms, superstitions, and religions of South African tribes (Journal 
of the Anthropological Institute, vol. xix. No. 3, and vol. xx. No. 
2), the Rev. James Macdonald, who has had ample opportunities 
of studying the subject, has a good deal to say about the doctrine 
of souls which prevails among the aborigines of South Africa. It 
is extremely difficult, he explains, to discover what the people 
really believe about the spirit- world, so many and varied are the 
traditions relating to it. There are, however, certain outstanding 
facts common to all ; and of tliese Mr. Macdonald gives a clear 
and instructive account. 

All human beings are supposed to have souls, but their souls are 
not believed to be entirely confined to the body. A man's soul 
may, it is thought, occupy the roof of his hut; and, if he changes 
his residence, his soul does so at the same time. Mr. Macdonald • 
takes this to be a loose and indefinite way of expressing *' the be- 
lief that a man's spirit may have influence at a distance from the 
place where he is himself at any time." The people often use the 
word ** zitunzela," from ** izitunzi " (''shadows "), to express their 
ideas of human spirits and the unseen world generally; and this 
is " the nearest description that can be obtained." A man is con- 
stantly attended by the shadows or spirits of his ancestors as well 
as his own, but the spirit of one who dies without speaking to his 
children shortly before death never visits his descendants except 
for purposes of evil. In such cases magicians or priests offer 
costly sacrifice!^ to prevent misfortune and death. 

Great importance is attached to dream.s or visions, which are 
supposed to be due to spirit influence. When the same dream 
comes more than once, the dreamer consults the magicians, who 
profess to receive revelations through dreams. If the dreamer 
has seen **a departed relative," the magician says, *'He is 
hungry." Then a beast is killed; the blood is collected, and 
placed in a vessel at the side of the hut farthest from the door ; 
the liver is hung up in the hut, and must not be eaten until all 
the flesh of the animal has been used. The '* essence " of the 
food is *' withdrawn" by the spirit during the night, and after a 
specified time alt may be eaten except the portions which the 
magician orders to be burned. 

Ancestor- worship is not only professed by the South African 
tribes, but *^ they actually regulate their conduct by it." Says 
Mr. Macdonald, — 

'' If a man has a narrow escape from accident and death, he 
says, *My father's soul saved me,' and he offers a sacrifice of 

* From Nature. 



thanksgiving accordingly. In cases of sickness, pro 
sacrifices are offered to remove the displeasure of the a 
and secure a return of their favor. Should any one z 
national custom in the conduct of his affairs, he mustofl 
fice to avert calamity as the consequence of his neglect 
offering propitiatory sacrifices, the form of prayer usee 
priest is, *Ye who are above, accept our offering and 
our trouble.' In freewill offerings, as in escape from di 
at the ripening of crops, the prayer takes the followii 

* Ye who are above, accept the food we have provided 
smell our offering now burning, and grant na prospei 
peace ' " 

Animals are not supposed to have souls, neither are in 
objects : but spirits may reside in inanimate objects, a 
presence has an infiuence on many customs and habits, 
ing example of such infiuence was afforded during the : 
of 1879, when Umhlonhlo, after the murder of the British I 
was one day marching in a leisurely manner across couo 
his whole army. The forenoon was hot, and not a clou 
be seen. Presently the magicians noticed on the h 
peculiarly shaped cloud. *' It rose rapidly in one m 

* rolled upon itself.' Its movements were intently wattd 
approached the zenith and passed over the sun. This wi 
omen. For some unknown cause the spirits were 
offended, and had come over the army in shadow atnooi 
grief and sorrow their backs were turned upon their chik 
the result of this would be certain defeat and disaster. 1 
however, no immediate danger. That morning's seoa 
ported that there were no troops within many miles of 
of march, and they could repair to some sacred plao 
sacrifices and make atonement. While they were discuss! 
place to repair to for this purpose, the van of a soiall c 
cavalry api^eared unexpectedly over a rising ground. 
struck int") every heart. The war minister urged his me 
into order of battle. No one answered his sumnaoos. I 
best to organize an orderly retreat, but in vain. Nol a 
struck, and every man took to his heels, making for It 
hiding-place in mountain or forest. That army never i 
Black-hearted fear utterly demoralized it." 

Water or river spirits play a great part in 
mythology. They inhabit deep pools where there arelM 
and under-currents. They are dwarfs, and are of a mall 
position, which they display by greedily seizing on any 
comes within their reach. They are, of course, greati; 
and the popular dread of them is shown in a way which 
known in many different parts of the ^^orld. Mr. M 
gives the following example : — 

**Some years ago a number of Gcaleka girls were, 
summer day, bathing in the Bashee. One of them g< 
her depth, and began to struggle in the water, and cry 
Her companions promptly raised the alarm, and two mec 
close by ran down to the water's edge. She was still s 
feebly, but to the onlookers it was a clear case of beini 
by the river, and they made no attempt to save her. ' 
was recovered by the magicians the same day, when it \ 
she had l)een drowned in less than five feet of water, 
came to tlie ears of C. G. H. Bell. Esq., the English Resit 
he cited the parties, magicians and all, to appear befo 
court. Tlie two men not only admitted that they oc 
waded to the spot where they saw her struggling, but 
the water would not be ' more than breast deep.' They 
no effort to save her, as it would be * improper and dar 
interfere when one is called by the rivpr.' Mr. Bell triec 
them out of puch absurd notions, but to little purpose, a 
came to the conclusion that ' Fix months hard ' migh 
effectual in eradicating superstition than all his philos< 
six months hard it accordingly was." 

Mr, Macdonald says there is no periodical process of p 
driving away spirits. Without the presence and aid of n 
ordinary people dare not interfere with these mysteriou 
however malignant and destructive they may become, 
a man is guarded by the spirits of his ancestors, they d< 
tect him from demons or from wizards and witches. 
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» of protectioQ can, however, it is supposed, be obtained by 
of charms provided by magicians. On one occasion, when 
3 being carried on with England, the magicians gave the 
a charm against English bullets. It was the blue flower 
cies of rhododendron. '* Those who carried this talisman 
^orward against columns of infantry without a shadow of 
hesitation ; and only when men began to bite the dust in 
tions did the nature of the delusion break upon the army, 



ic ensue. 
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DEAF-MUTE INSTRUCTION.! 

Sundry Civil Bill grants $52,500 to the Columbia Institution 
Deaf and Dumb, an increase of $5,000 over former ap- 
tions. 

lent Qallaudet says, '*The object of this increase is to en- 
^ directors to enlarge the facilities afforded in the institution 
mal instruction. For many years the graduates of our 
te department have been in demand as teachers of the 
the primary schools of the several States. The demand 
b teachers has far outgrown our limited supply; and as 
lal school for the training of teachers of the deaf exists in 
intry. while several are sustained in Europe, it has been 
extremely desirable that the advantages for normal in- 
n existing in this institution to a limited degree should be 

cordance with your suggestion, I submit herewith a brief 

nt of my reasons for opposing this grant, and trust you 

>w me a hearing before your committee: — 

le proposed normal dex>artment is a new departure, which 

bably lead to largely increased appropriations in the future, 

ig public money to an object foreign to the purposes for 

he institution was established. 

ch a training-school for teachers, supported by the National 

ment, will interfere with that healthy competition which 

ists between rival methods of instructing the deaf. 

the Columbia Institution a foreign language (the sign- 
;e) is used as the medium of instruction, whereas the ^ival 
s employ the English language alone for this purpose, 
le graduates of the collegiate department are, of course, 
The institution, therefore, proposes to train deaf persons 
h the deaf. This is a backward step, detrimental to the 
lorests of the deaf, and subversive of the very object for 
te collegiate department exists. 

litt efforts are now made to teach deaf children to speak; 
fcolation teachers are employed in all important schools 
deaf, with the exception of the collegiate department of 
ambia Institution. 

le president of the Columbia Institution has stated that 
funds alone prevents the employment of special articula- 
tcbers in the National College. The increased apropria- 

$5,000 now asked for would, if applied to this purpose, 
ly enable the collegiate department to employ ordinary 
B of articulation, but also a professor of elocution, who 
arry up articulation wqi»k to the highest point of perfection 
Ue by the deaf. 
would gladly supped an application for $5,000, to be ex- 
for the employment of articulation teachers and a professor 
Uion in the colle&;iate department of the institution, but I 
itrongly oppose an application for the purposes set forth by 
ot Gallaudet. 



EPORT OF PROGRESS IN SPECTRUM WORK.' 

NO the past year or two a great deal of work has been done 
>botography of the spectra of elements and the identitica- 
the lines in the solar spectrum, which it will take a long 
» work up, ready for publication : hence I have thought 
short account of what has been done up to the present 
igtat be of interest to workers in the subject. In the prosecu- 

B letter of Alexauder Qraham Bell to Hon. William B. Allison, chair- 

te ftonato Ck>inmittee on Appropriations, dated at Washington, D.O., 

10M. 

M Johm Hopkins Unlrersity Ciroulara. 



tion of the work, financial assistance has been received from the 
Rum ford Fund of the American Academy of Arts and Sciences, 
as well as from the fund given by Miss Bruce to the Harvard 
Astnmomical Observatory for the promotion of research in astro- 
nomical physics, and the advanced state of the work is due to 
such assistance. 
The work may be summed up under the following heads : — 

1. The spectra of all known elements, with the exception of a 
few gaseous ones, or those too rare to be yet obtained, have been 
photographed in connection with the solar spectrum, from the 
extreme ultra-violet down to the D line, and eye-observationa 
have been made on many to the limit of the solar spectrum. 

2. A measuring-engine has been constructed with a screw to fit 
the above photographs, which, being taken with the concave 
grating, are all normal spectra and to the same scale. This en- 
gine measures wave-lengths direct, so that no multiplication is 
necessary, but only a slight correction to get figures correct to 
1^^ of a division of Angstrom. 

8. A table of standard wave-lengths of the impurities in the 
cartK)n9, extending to wave-length 2000, has been constructed to 
measure wave-lengths beyond the limits of the solar spectrum. 

4. Maps of the spectra of some of the elements have been drawn 
on a large scale, ready for publication. 

5. The greater part of the lines in the map of the solar spec- 
trum have been identified, and the substance producing them 
noted. 

6. The following rough arrangement of the solar elements has 
been constructed entirely according to my own observations, 
although, of course, most of them have been given by others : 
according to intensity, calcium, iron, hydrogen, sodium, nickel, 
magnesium, cobalt, silicon, aluminum, titanium, chromium, 
manganese, strontium, vanadium, barium, carbon, scandium, 
yttrium, zirconium, molybdenum, lanthanum, niobium, palla- 
dium, neodymium, copper, zinc, cadmium, cerium, glucinum, 
germanium, rhodium, silver, tin, lead, erbium, potassium; ac- 
cording to number, iron (2000 or more), nickel, titanium, manga- 
nese, chromium, cobalt, carbon (200 or more), vanadium, zir- 
conium, cerium, calcium (75 or more), scandium, neodymium, 
lanthanum, yttrium, niobium, molybdenum, palladium, magne- 
sium (20 or more), sodium (11), silicon, strontium, barium, 
aluminum (4), cadmium, rhodium, erl»ium, zinc, copper (3), silver 
(2), glucinum (2), germanium, tin, lead (1), potassium (1); doubt- 
ful elements, iridium, osmium, platinum, ruthenium, tantalum, 
thorium, tungsten, uranium ; not in the solar spectrum, antimony, 
arsenic, bismuth, boron, nitrogen (vacuum tube), caesium, gold, 
indium, mercury, phosphorus, rubidium, selenium, sulphur, 
thallium, praeseodymium^ substances not yet tried, bromine, 
chlorine, iodine, fluorine, oxygen, tellurium, gallium, holmium, 
thulium, terbium, etc. 

These lists are to be accepted as preliminary only, especially the 
order in the first portion. However, being made with such a 
powerful instrument and with such care in the determination of 
impurities, they most still have a weight superior to most others 
published. 

I do not know which are tbe new ones, but call attention to 
silicon, vanadium, scandium, yttrium, zirconium, glucinum, ger- 
manium, and erbium, as being possibly new. 

Silicon has lines on my map at wave-lengths 8905.7, 4108.1, 
5708.7, 5772.8, and 5948.7. That at 3905.7 is the largest and most 
certain. That at 4108. 1 is also claimed by manganese. 

The substances under ** not in the solar spectrum *^ are often 
placed there because the elements have few strong lines or none 
at all in the limit of tbe solar spectram when the arc spectrum, 
which I have used, is employed. Thus boron has only two strong 
lines at 2497. Again, the lines of bismuth are all compound, and 
so too diffuse to appear in the solar spectrum. Indeed, some good 
reason generally appears for their absence from the solar spectrum* 
Of course, this is little evidence of their absence from the sun itself. 

Indeed, were the whole earth heated to the temperature of the 
sun, its spectrum would probably resemble that of the sun very 
closely. 

With the high dispersion here used, the '* basic lines *' of Lock- 
yer are widely broken up, and cease to exist. Indeed, it would 
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be difficult to prove any thing except accidental coincideDoes 
among the lines of the different elements. Accurate investigation 
generally reveals some slight difference of wave-letigth or a com- 
mon impurity. 

Furthermore, the strength of the lines in the solar spectrum is 
generally very nearly the same as that in the electric arc, with 
only a few exceptions, as, for instance, calcium. The cases 
mentioned by Lockyer are generally those where he mistakes 
groups of lines for single lines, or even mistakes the character of 
the line entirely. Altogether there seems to be very little evidence 
of the breaking-up of the elements in the sun, as far as my experi- 
ments go. 

Even after comparing the solar spectrum with all known ele- 
ments, there are still many important lines not accounted for. 
Some of these I have accounted for by silicon, and there are 
probably many more. Of all known substances, this is the most 
difficult to bring out the lines in the visible spectrum, although it 
has a fine ultra-violet one. Possibly iron may account for many 
more, and all the elements at a higher temperature might develop 
more. Then, again, very rare elements, like scandium, vanadium, 
etc., when they have a strong spectrum, may cause strong solar 
lines, and thus we may look for new and even rare elements to 
account for very many more. Indeed, I find many lines ac- 
counted for by the rare elements in gadolinite, samarskite, and 
fergusonite other than yttrium, erbium, scandium, praeseodymium, 
neodymium, lanthanum, and cerium, which I cannot identify 
yet, and which may be without a name. For this reason, and to 
discover rare elements, I intend finally to try unknown minerals, 
as my process gives me an easy method of detecting any new 
substance or analyzing minerals however many elments they may 
contain. 

The research is much indebted to the faithful and careful work 
of Mr. L. E. Jewell, who has acted as my assistant for several 
years. Preliminary publications of results will be made in the 
University Circulars, 

Among the latest results I may mention the spectroscopic sepa- 
ration of yttrium into three components, and the actual separa- 
tion into two. HsNBT A. Bowlamd. 



DUTCH BORNEO.* 



Little is known of the interior of the Island of Borneo, and 
therefore the information supplied by Heer S. W. Tromp in the 
Tijdschrift van het Kon, Nederlandsch Aardrijkskundig Oenoot,, 
Deel vii. No. 4, though incomplete, is very acceptable. In 1885 
he steamed up the Mahakam River to Muvara-Pahu, a village 
about 190 miles from the sea. Near the coast the land is flat, and 
is being laid out in rice-fields. It would also, in Heer Tromp's 
opinion, be suitable for the cultivation of sugar-cane. Farther up 
the river, hilly country is entered, covered with a layer of yel- 
lowish-red soil, of little value for agriculture. After eight hours' 
steaming from Samarinda, Heer Tromp passed the mouth of the 
Sebulu River, and two hours and a half later reached Naga- 
Beulur. Here the hills, which extend from Pelarang (a short 
distance below Samarinda), suddenly terminate, and the river 
emerges through a narrow channel from a level tract, stretching 
northwards probably to the frontier of Berau, which was for- 
merly the bed of a lar^e lake. Even now this depression is 
not entirely filled up. Meres and morasses of large area lie on 
either side of the Mahakam, and when the water is high, that is, 
during the greater part of the year, a large proportion of the 
country is submerged. The district of the Upper Mahakam is 
inhabited by a tribe of Dyaks, known as Bahau-Dyaks in Eutei, 
and elsewhere as Pari-Dyaks. Their number is estimated at 4,500. 
Formerly they were notorious head-hunters, and were much 
dreaded in the Baritu valley, but of late greater security has been 
established by the interference of the Sultan of Kutei. 

The development of the country, however, has not been accel- 
erated thereby, for, with the festivals held on the bringing-home 
of beads, has also disappeared the stimulus to industry. Large 
BQins were formerly expended in gala-dresses for the women, of 
flilk adorned with beads; and tobacco and rice were provided in 
> From tiie Soottiah Geographioal Mftgasine for February, IWl. 



abundance. Moreover, the Buginese d 
lated more freely through the countr 
and cock-fighting, with the rooet disai 
steamer in which Heer Tromp travellec 
river beyond Muvara-Pahu, but he hii 
tance farther in a rowing-boat. As fai 
easily navigable; but beyond, the cun 
when the water is abnormally low, and 
of waterfalls practically limits the navi; 

Hence the difficulty of extending Du 
Indeed, communication with Sarawak 
the mosc important affluents of the Ma 
Batu-Tibang opix)site the sources of on 
Batang-Rejang, seems to be more fea 
Mehakam. It is also possible to read 
Boh River, which enters the Mahakam 
necessitates a journey of eight days on 
uneven and stony country to the highe 
Laya, a tributary of the Kayan. In t 
obstruction is said to exist even more fc 
the Mahakam. This remote country is 
Dyak tribes, which, as well as the Bahs 
the Kenyas of the Upper Kayan, an( 
originally near the sources of Kayan. * 
obstacles to communication exist on th* 
Heer Tromp turns his attention to the 
He passes over the lower course of tb 
only a few cursory remarks, as it has 
Professor Veth in his Borneo's WesU 
Bunut, at the mouth of a tributary • 
capital of the last Malayan kingdom. 

Several affluents enter the main strea 
any importance, Putus-Sibow, is reacht 
on a considerable trade with the Ma! 
products of their forests against copp 
linen, crockery, etc. In 1888 Heer Tr 
the Kapuas, in a steamer as far as the i 
distance of 400 miles from the sea. It 
possesses a great advantage over the M; 
tion is possible only for a distance of 25 

Moreover, the Mendalam can be ascei 
Tromp continued his journey in a boat 
far as Lunsa. Hajji Achmet, a native < 
River, which enters the Kapuas at L 
Bulet, to a point whence, he heard, tl 
the Kaso, which fiows into the Mahal' 
day's march. This appears probable, f< 
are elevations of any great height to b€ 
who dwell on the Upper Kapuas, are 
Bahaus or the Blayans. Their won: 
ornamented with beads and shells, and 
like the Kayan women. 



EDUCATION IN GEl 



The resolutions arrived at by the Coi 
in Berlin may be summed up as follow: 

(1) Only two kinds of high schools a 
and non-Latin or non-classical schools (c 
btlrgerschulen). A common lower scb 
Latin schools, so warmly advocated I 
desirable. The change from the one 
facilitated in every possible manner. 

(2) The over-pressure, which is one 
the present time, is to be greatly reduc 
hours devoted to Latin and Greek is co 
any risk to the supremacy of classics 
abolished, as well as the Greek translal 
nation for remove into the prima. Gei 
subject of instruction. Contemf)ora] 
thoroughly studied, without, howeve 
signed to history. 

> From the I^d^oh Journal 
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)ecial stress is laid on the fact that home tasks are not to 

ised ; that the bulk of the work should be performed in 

and that, with this object in view, an alteration in the 

oethod of teaching is absolutely necessary. 

r the teacher, more thorough pedagogic education and a 

)cial status are insbted on. 

ichers should doc be specialists, but form masters, and 

»lize their responsibility for the physical as well as the 

lal development of their pupils. Greater attention should 

the health of the boys, and to the demands of hygiene 
;hools. 

e final school examination (which serves as entrance ex- 
n to the university) should be regarded as the ** remove " 
tion out of the oberprima, and consequently should be 

1 to work done in this class. The Latin essay is hence- 
be abolished, and the examination in other respects made 
ibly easier. 

ler to meet the probable growing demand for hohere 
hulen and realschulen, the conference passed a number 
tions the most important of which were that gymnasia 
ninasia, where only a small proportion of the pupils pass 
upper classes, should l)e turned into realschulen ; that in 
rhere there are several gyrona<tia or realgymnasia, if 
one of these should be turned into a realschule. In the 
ment of new schools, preference is to be given to real- 
but at the same time the interests of the minority of the 
Its of small towns without gymnasia are to be considered 
Dg Latin instruction given where desired in the three 
aases, so that pupils who are intended for a gymnasium 
prepared for it without leaving their homes at too early 

ilaries of the teachers in the realschulen are to be on the 
lie as those in the gymnasia. 

lought likely that the demand for realschulen will in- 
ow that a leaving-certificate from a realschule qualifies 
le lower government posts, and for the one year's military 
There is to be a special examination for this privilege in 
oaaia at the end of the year in the unter secunda. 
er reform is the putting of gymnasia and realschulen on 
footing with re;2:ard to the right of study for all degrees 
Biivei'sity and technical hig:h schools (these are of the 
I tecbnico scientific universities). The only condition for 

fe•tadent8 is tbe completion of their leaving-certificate l^y 
^f their proficiency in claspics, while gymnasium stu- 
pl obtain certificates of proficiency in drawing and mat he- 
Moreover, the school authorities have the right to excuse 
^ from the gymnasium or realschule this supplemen- 
uniiiation; also every candidate who has passed the final 
tkm of a nine-class high-school shall be admitted to all 
tminations, if, during his term of study, he passes the 
f special examination which he has omitted during his 
ireer. It is these reforms which are really the most im- 
for they make it possible to carry out the proposed changes 
injuring the interests of many classes. 
onunittee for the carrying-out of the reforms resolved upon 
inference held its first meeting in Berlin on Jan. 6. The 
ee consists of Oeheimrath Hinzpeter as chairman; Dr. 
r, curator of tbe Halle University, as vice-chairman ; Dr. 
of Breslau; Dr. Graf of Elberfeld; Dr. Kropatscheck of 
Dr. Schlee, director of the Realgymnasium of Altona; and 
^om of Hannover. The members of the Council for Educa- 
not on the reform committee, but several of them are ap- 
to draw up the report. The committee agreed as to the 
necessary for raising the social standing of the teacher, 
he conditions for the right to one year's military service. 
t general meeting is to be held in February, and mean- 
te work of reform is to be furthered by private consul ta- 



the elements of arithmetic; also Greek is to be begun in the fifth* 
instead of the fourth, the average age of which is eleven. Then 
the time devoted to classics is to be curtailed in all classes, so that 
from the second to the sixth not more than ten hours, from the 
seventh to the tenth not more than eight hours, are given to 
classics in the week. This means a reduction from 102 hours to 
83 hours in all the classes reckoned together. The number of 
school-hours is not to be diminished, but the time saved is to be 
given to other subjects. German is to have 28 hours as against 
26, French 18 instead of 16, mathematics 80 instead of 87, physi- 
ography 16 instead of 10, and obligatory drawing in Classes IV. 
to VI. 7 hours, whereas before no time was devoted to this sub- 
ject. 

The chief feature of the reform programme is the emphasis laid 
on making grammar the handmaid of literature, on mastering 
the text, and gaining a knowledge of grammar by study of it 
rather than making grammar an aim in itself. The official pub- 
lications point out the fact that these alterations are compara- 
tively insignificant, and that the WUrtemberg educational author- 
ities consider the time not yet ripe for extensive reforms, more 
especially as the resolutions passed by the Berlin School Confer- 
ence really tend to make the gymnasia of Prussia more nearly 
resemble those of Wtlrtemburg. For instance : the gymnasium 
in Wtiitemberg has no Latin essay, and the division of secondary 
schools into gymnasia and non-classical realschulen is already 
carried out. 



have already been initiated in Wtlrtemburg gymnasia. 

B divided into ten classes, of which Class I. is the lowest. 

>f alteration is that Latin is to be begun in Class n. in- 

ClaflB I., in which the average age is eight. In the low- 

i die lime is to be spent in mastering reading, writing, and 



LETTERS TO THE EDITOR. 

*«* Correspondents are requested to be ew brief as possible. T%e writer's name 
is in all cases required a* proof of good faith. 

The alitor will be glckd to publish any queries consonant with the character 
of the journal. 

On request^ twenty copies of the number containing his communication will 
be furnished free to any correspondent. 

Discovery of Fish-Remains in Lower Silarian Rocks. 

At a meeting of the Biological Society of Washington on Feb. 
7, 1891, Mr. Charles D. Walcott of the United States Geological 
Survey announced the discovery of vertebrate life in the Lower 
Silurian (Ordovician) strata. He stated that '* the remains were 
found in a sandstone resting on the pre-paleozoic rocks of the 
eastern front of the Rocky Mountains^ near Cafion City, Col. 
They consist of an immense number of separate plates of placo- 
ganoid tishes and many fragments of the calcified covering of the 
notochord, of a form provisionally referred to the Elasmobranchii, 
The accompanying invertebrate fauna has the facies of the 
Trenton fauna of New York and the Mississippi valley. It ex- 
tends upward into the superjacent limestone and at an horizon 
180 feet above the fish-beds. Seventeen out of thirty- three species 
that have been distinguished are identical with species occurring 
in the Trenton limestone of Wisconsin and New York. 

** Great interest centres about this discovery from the fact that 
we now have some of the ancestors of the great group of placoderm 
fishes which appear so suddenly at the close of the Upper Silurian 
and in the lower portion of the Devonian groups. It also carries 
the vertebrate fauna far back into tbe Silurian, and indicates that 
the dififerentiation between the invertebrate and vertebrate types 
probably occurred in Cambrian time.** 

Mr. Walcott is preparing a full description of the stratigraphio 
section, mode of occurrence, and character of the invertebrate and 
vertebrate faunas, for presentation at the meeting of the Geological 
Society of America in Aug^t, 1801. L. A. 

Washington, Feb. 10. , 

Was Lake Iroquois an Arm of the Sea ? 

In Science recently Professor Davis stated several reasons lead- 
ing to the belief that the Iroquois beach was formed by a lake 
instead of being formed by the sea, as held by Professor Spencer. 
It is possible that both theories are partly right, and that there 
was once a lake overflowing the divide at Rome, while later the 
basin of Lake Ontario or its eastern portion was occupied by the 
sea. It is not my present purpose to enter into a general discus- 
sion of the question, but to call attention to a class of deposits 
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which appear not to have heretofore been described in connection 
with this question. 

For instance: in the town of Schroeppel, Oswego County, N.Y., 
and extending across the Oneida River (outlet of Oneida Lake) 
for several miles into Ola}', Onondaga County, there is a plain of 
much rolled and rounded bowlderets, cobbles, pebbles gravel, and 
sand. Many of the stones, especially the larger ones, are com- 
posed of crystalline rocka from Canada. In the mid^t of the plain 
are numerous depressions, some of them containing one hundred 
acres or more. The deeper depressions are occupied by lakes 
without visible outlets, usually bordered by steep banks of sand 
or gravel up to seventy-five feet high. The smaller hollows pre- 
sent the well-known phenomenon of kettle- holes surrounded by 
reticulated kames, some of which are shown by excavations to 
have an anticlinal stratification. The coarser material is more 
abundant toward the north, and Ihe pediments become finer in 
composition as we go south and south-eastward. At the same 
time the hollows become shallower, and the deposit expands some- 
what in fan shape. Many of the shallower hollows contain 
swamps, once ponds, now peated over or filled with humus and 
silt often containing fresh- water shells. The plains of sand and 
gravel are bordered by broad plains of clay or silt. Some of the 
clays contain fresh-water shells ; but my observations were made 
fiome years ago, and are not detailed enough to determine whether 
any of the fossiliferous clays are contemporaneous with the sand 
and gravel plains. Some of them are plainly later. 

In Maine I have had opportunity to study scores of the deltas 
dropped by glacial rivers near where they entered the sea at a 
time it stood above its present level. They present the same 
proofs of a gradual stopping of the currents as are shown in the 
plain above described. The coarser fragments were first dropped 
as the rivers entered still water, and the assortment proceeded as 
their rate became slower, until at last the finest clay and rock- 
fiour settled on the bottom of the water. The plain at the Oneida 
River has substantially the same structure as the deposits which I 
have described in Maine as deltas of glacial sediments: 1 therefore 
regard the plain as having been deposited by glacial rivers in still 
water in front of the ice, but not far from the ice- front. The 
assortment is more systematic, and takes place within less distance 
than is found in the frontal plain deposited in front of the ice on 
land sloping away from the glacier. This I regard as proof that 
the slopes of the land at that place were northward in glacial 
time, as they are at present. According to this interpretation, 
certain conclusions follow: 1. At a certain time the central [)art 
of the basin of Lake Ontario was still occupied by land-ice, which 
extended south to neai^ the present Oneida River ; 2. At this time 
south of the ice- front there was a body of open water, which at 
this place was fifteen or more miles wide ; 8. The broad and deep 
sheets of gravel, sand, and clay which no«v cover the site of this 
open water are composed chiefly of the ^diments of glacial rivers 
pouring from the north into still water, and dropping their burden. 

If it be claimed that these sediments represent a sheet of glacial 
till which was eroded by the waves and re-deposited as aqueous 
sediment, then the material should grow finer as we go north- 
ward away from the Iroquois beach, whereas at the Oneida River 
we have the opposite arrangement. If it be claimed that these 
sediments were the result of wave-erosion of the solid rock, we 
have a right to demand that the system of beach-cliffs adequate 
to furnish so great a mass shall be pointed out to us. There are 
hundreds of square miles covered Vith sediments which in many 
places are known to be eighty or a hundred feet thick. The 
small amount of wave-erosion required to form the beach is in 
. remarkable contrast with the scarp of erosion required by this 
theory. Moreover, any erosion hypothesis must assume a much 
greater erosion of the till than even the Atlantic was able to 
accomplish on the coast of Maine during its elevation in late gla- 
cial and post-glacial time. And if we suppose this drift to have 
its origin in any form of floating ice, how shall we account for the 
deep kettle-holes and reticulated ridges, or for the attrition which 
rounded the cobbles and bowlderets in tracts extending at right 
angles to the beach, or for the horizontal assortment of the sedi- 
ments, they growing finer as we go south ? I see no admissible 
theory except that above stated. 



It would appear that any hypothesis of the marine origi 
Iroquois beach must concede that the central part oi the 
Lake Ontario was still covered by land- ice at the time 
body of water ten to thirty miles broad lay to the soutl 
ice-front. Into this body of water great glacial rivers flo 
that it was practically a body of fresh water, even if at s 

In addition to the delta plain above described, there ar 

region other deposits that are probably glacial sediment 

have not examined the country lying east of the plain in < 

so systematically as to be certain. If a line of frontal de 

be traced eastward and westward, it will enable us to 

ice-front of that period. The relation of such a series 

Iroquois beach, especially in the country situated no 

north-east of Watertown, would greatly help to decide tl 

tion whether the body of water that lay south of the ic 

lake or an arm of the sea. G. H. S 

Colorado Springs, Col., Feb. 5. 



Rain-Formation . 

In vour issue of Feb. 6 Professor Hazen has produced 
whereby it is intended to show that '* on an average m( 
half the rain at Pike's Peak occurs with a falling temper 
and from subsequent remarks in his letter it appears ( 
professor hereby means to say that the surface air grew gi 
colder while this rain was falling, at which, to him, extrac 
result he expresses his surprise. 

To an ordinary individual it may not seem surprising if 
should have the effect of lowering the temperature of the 
air, when it is considered that the raindrops descend froa 
upper regions, and in all probability generally first ap 
snovv-fiakes, and also, though not so much, that the clo 
vent the sun from keeping up the temperature of the surl 
but I shall allow myself to point out that whether the d( 
has the effect of changing the temperature of the 6urfa< 
not, cannot possibly be ascertained from observations a 
Peak or any other isolated station. 

Let us take the case before us of rain having fallen a 
Peak for ten hours with a falling thermometer, and i 
wind was blowing during that time at a rate of al)Out 
miles an hour. The surface-air which during the ten houi 
the station at Pike's Peak will then represent a l>ody of 
hundred miles long; and when the rain set in it may hi 
located on lower land. The eleven readings of the thert 
give us, therefore, the temperature of air-bodies located 
tances of twenty miles from one another, and taken, not a 
same moment, but at eleven different hours ; and I sho 
obliged to Professor Hazen if he would explain how it is 
to deduce from these readings whether the surface-air 
grew colder or warmer during the fall of rain. 

It is probably from drawing inferences of this nature 
professor arrives at such apparent anomalies as when h 
the following amazing statement: ** While it might be 
that a falling temperature in a saturated air would tend 
duce rainfall, such is by no means the fact. There ai 
cases in which a fall of from ten to fifteen degrees of Fa 
has occurred in saturated air without any corresponding r 
Here is really no anomaly. The air which passed the 
observation was all saturated, and the air which came fir 
temperature ten to fifteen degrees higher than the temper 
the air which afterwards passed by ; but Professor Uaz( 
that it was the same air he was examining all the time, t 
sequently wonders why it wouldn't rain when saturated ( 
chilled." Franz A. Veujchow 

Brookl]m, N.T., Feb. 18. 
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Social Diseases and Worse Remedies. By T. H. Huxlet 
York, Macmillan. 16^. 30 cents. 

This pamphlet contains a series of letters published a fe 
since in the London Times, criticising quite severely the 
for relieving poverty devised by Mr. Booth, the ** general 
Salvation Army. In his first letter Mr. Huxley condem 
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y partly because of its socialistic character, but mainly be- 
1 his opinion the Salvation Army was liable to degenerate 
A mere engine of fanatical intolerance and personal am- 
The publication of this letter, however, brought him a 
nount of new information, some of it coming from persons 
d been officers of the Salvation Army, and all tending to 
hat his apprehensions were amply justified. It appears 
ke officers are all under obligation, like the Jesuits, ,to 
r, without questioning or gainsaying, the orders from 
arters;"* and it further appears from evidence that has not 
uestioned that large sums of money and other property 
Uy contributed by the public have been ** handed over to 
[>fch and his heirs and assigns.*' This property is ostensibly 
I trust, but Mr. Huxley shows that there is no legid 
ion to that effect. He also criticises some of Mr. Booth's 
heories, remarking that * * with thrift and self-respect de- 
d as sin, with the suffering of starving men referred to the 
the capitalist, the Gospel according to Mr. Booth may save 
mt it wUI hardly save society." 

result is, that Mr. Booth's schemes are unqualifiedly con- 
ly while at the same time the author of the letters shows 
realizes the misery of the poor, and the danger it threatens 
&ty, as fully as any one. Indeed, he seems to us to exag- 
the social danger, remarking that ** unless this remediable 
18 effectually dealt with, the hordes of vice and pafuperism 
stroy modem civilization as effectually as uncivilized tribes 
^her kind destroyed the great social organization which 
!d ours." He also reprints an essay published in a maga- 

I 1888, in which he takes a very pessimistic view of the 

II of poverty ; but the only remedy he proposes is technical 
ioQ, which to our mind is altogether inadequate. The 
pamphlet, however, is very interesting, and should be read 
fry one who is concerned for the welfare of the laboring 
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American Academy of Political and Social Science will 
issue a translation of Professor Meitzen's work on sta- 
English literature on this subject is so meagre, that every 
nested either in its theoretical or practical aspects will be 
ilmm of this accession to our stock of scientific material 
•IP. Falkner of the University of Pennsylvania has made 
liMion. 

Verapeutic Sarcognomj : a New Science of Soul, Brain, 
ijlf,*' is the title of ,a forthcoming work from the house of 
QL Capples Company, Boston. The author is Professor J. 
iMman. 

I the lUttstrated American for the week ending Feb. 21 
le illnstrations of some of the treasures, in the way of old 
lad bric-a-brac, that are contained in the collection of Mr. 

II Ives, about to be sold. 

liberty in Literature " is the title of a small volume, well 
I and neatly bound, recently published by the Truth-Seeker 
ny of this city. It is an address delivered by Robert G. 
3II at Horticultural Hall, Philadelphia, on Oct. 21, 1890, on 
caaion of a testimonial to Walt Whitman. A portrait of 
)d ''good gray poet*' illustrates the volume. 

. D. C. Hodges, 47 Lafayette Place, New York, has now in 
i work by Dr. Daniel G. Brintoa, entitled *^The American 
a linguistic Classification and Ethnographic Description of 
tive Tribes of North and South America.'* It is the first 
i ever made to classify all the Indian tribes by their lan- 
\f and it also treats of their customs, religions, physical 
arts, antiquities, and traditions. The work comprises the 
of several years of study in this special field. 

roCesBor Morey of Rochester University, the author of 
■n Law," has submitted a paper to the American Academy 
Meal and Social Science on ** Thp. Genesis of our Written 
tetions," which will shortly be issued by that body. He 
ili to show, that, so far from Mr. Gladstone's famous words 
g la the origin of the Constitution of the United States 



being true, that instrument was a legitimate development of the 
Constitution of the Colonies then existing, which in their turn had 
grown out of the charters of the old trading-companies. 

— " The Harpur Euclid," just published by Rivington of London, 
and Longmans, Green, & Co., of New York, is an edition of 
Euclid's '* Elements " revised in accordance with the reports of the 
Cambridge Board of Mathematical Studies and the Oxford Board of 
the Faculty of Natmral Science. It is the joint production of 
Edward M. Langley, M.A., and W. Seys Phillips, M.A. The 
work is intended to be strictly a school edition of Euclid. While 
retaining his sequence of propositions, and basing their proofs en- 
tirely on his axioms, the editors have not scrupled to replace some 
of his demonstratipns by easier ones, and to discard whatever they 
considered superfluous or unnecessary. A good feature of the 
miscellaneous exercises given in the volume is that they are 
taken from widely different sources ; some being original, others 
taken from examination-papers, and still others being well-known 
theorems or problems given by most writers on the same subject. 

— The late work of Henry M. Howe (son of Julia Ward Howe) on 
''The Metallurgy of Steel" has met with pronounced success. 
It has been warmly commended by many of the scientific journals 
of Europe. We quote some of their opinions : ** This work prom- 
ises to become a classic. With a lucid style it combines thorough 
comprehension of the subject and a wise conciseness," says the 
CoUiery Ottardian, London. Other authoritative opinions are as 
follows : ''It is not only the most beautiful book ever published 
about steel, but certainly, also, the most complete and profound " 
(Revue UniverseUe dea Mines, Liege, Belgium). '< We fully in- 
dorse and recommend it to the German metallurgists as one of 
the most important contributions in modem times, to the sidero- 
metallurgial science " (Berg-und Huettenmaennische Zeitung, Ber- 
lin, Germany). '* This stately quarto is the most exhaustive yet 
written on the subject" (Professor Ledebar, Freiberg, Germany). 
*' It is so easily and so far in advance of any thing that has ever 
been published on iron, that it marks an epoch in the literature of 
the subject " (Professor Drown, Institute of Technology, Boston). 

— In the Atlantic for March, in an autobiographic fragment en- 
titled ** My Schooling^" we are told of James Freeman Clarke's 
early educational training. <*The State University in America," 
by George E. Howard, advocates the establishment of universitieB 
in each State, which shall be universities in something more than 
name, and the relegation of the many colleges of insufiSlcient 
means to a grade intermediate between the school and the uni- 
versity. A paper on •* The Speaker as Premier," by Albert Bush- 
nell Hart, is a timely consideration of a question which has been 
much before the public of late. Mr. Lowell continues his articles 
on travel in Japan. Perhaps the most valuable contribution to 
the number is Francis Parkman's first paper on the '* Capture of 
Louisbourg by the New England Militia, '* an historical study of 
much importance, and with an incidental sketch of theWentworth 
House, ac New Castle, Maine, which is very charming. Miss 
Agnes Repplier, in an amusing and thoughtful paper called 
"Pleasure: A Heresy," appeals, not for more cultivation in life, 
but for a recognized habit of enjoyment. The article is full of 
good-natured banter at the expense of the self-consciously cultiva- 
ted persons, who demand from both literature and art, not pleasure, 
but some serious moral purpose. 

— Mark Brickell Kerr, topographer of the National Geographic 
Society's expedition to Mount St. Elias in the summer of 1890, will 
describe the adventures and discoveries of that exploration in the 
March Scribner, The results of his study of glaciers are especially 
valuable, as well as the determination of a new measurement for 
the altitude of this famous Alaskan mountain. Samuel Parsons, 
jun., superintendent of jmrks for New York City, who has done 
so much to beautify the public fountains with rare water-lilies, 
papyrus, and lotus, will describe the practical means of ornament- 
ing ponds and lakes in the same number. This article will espe- 
cially interest people with small places in the country, having 
natural streams and ponds upon them. 

— In The Chautavquan for March, 1891, we note the following 
contributions: **The Intellectual Development of the English 
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People," by Edward A. Freeman; "Baglaod after the Norman 
ConqueBt," Part HI., by Sarab Orne Jewett; "The Eogliab 
Towns," III., by Augustus I. Jessopp, D.D. ; "Tbe United States 
of the I^ciRc,'' by Fred. Perry Powers; "Coxcomb and Co- 
quette in Tudor Times," by James A. Harrison. LL.D.; "Social 
Berorm and tbe Sodalists," by Robert Ellis Thompeon, D.D. ; 
"Studies in Astronomy," TI., by Garrett P. Serviss; "Singa- 
pore," by Rev. W. F. Oldham, D.D. ; " Dr. Koch and Consump- 
tion," by J. P. Hassler, H.D, ; "Politics and Politicians," by 
Judge Frederick O. Oedoey; "The Story of tbe Opium Curs^in 
India," by Bishop John F. Hurst, LL.D. ; " The Woman's World 
of London," by Elizabeth Bobbins Pennell; "How Marriage 
affects a Woman's Property," by Lelia KobinBon Sawlelle, LL.B. ; 
and "To What Kiogdom does Woman tielong?" by Kate C. 
BuBhoell. U.D. 

— C. W. Bardeen of Syracuse sends us a small pamphlet enti- 
tled " Tiedemann's Becord ot Infant Life." It is from the IVencb 
translation of a Qerman n-ork, with a commentary interwoven by 
M. Michelan, the English vereion being by Bernard Perez. The 
original author, who lived about a century ago, records in this 
work his observBtiona of his own son in the first two years of his 
life, noting; down many points that will be interesting to those 
who are engaged in similar researches. The phenomena of child- 
life, as thus recorded by him, differ in many respects from those 
noticed by Darwin and other recent observers, — a fact which 



shows that caution is necessary in generalizing from such 
rations; but we cannot enter into particulars here. Mr. B 
also sends us three papers read before the National Educ 
Aasociatioa at St. Paul in July last. One is by himself, 
'' ElSect of tbe College Preparatory High School upon Attei 
and Scholarship in the Lower Grades," in which he tat 
ground that tbe maintenance of a classical course in the 
high ecbools helps to raise the whole tone of the school, 
therefore useful even to those who take the English coure 
does not quite make clear, however, how the requisite d 
scholarship can be secured without beginning the course 
the usual age for entering tbe high school. Another ot I 
pers is by W. H. Maxwell, on "Examinations as Tests fi 
motion," in which he repeats tbe well-worn arguments in 
of examinations, but without offering any thing nei 
showing, as it seems to us. an insufficient sente of the ab 
which examinations are apt to lead. Mr. Henry Bahin 
superintendent ot Iowa, treats of " Organization and Syst 
Originality and Individuality," taking strong ground agab 
mechanical system of teaching and school organization i 
much in vogne as injurious to both teacher and pupil. . 
papers have merit; but we cannot help thinking that tbe i 
might have done better if they had taken a little more paii 
— J. B lippincott Company announce as in press "The 
of Structures : A Practical Treatise on the Building of £ 
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•• etc.," bfS. Aog^in; "Ad iDtrodaction to the Study of 
llnrgj," by C. Roberts Aiuten, C.B., F.R.B.; "Chambers's 
clopadia," Vc^ VII. (entirely ne<^ edition, revised and re- 
en) ; " The Old Navy and the New," by R^ar- Admiral Daniel 
len, U.S.N. ; " Tables for the Determination of Hinerals," by 
for Frazer, jun., A.M. (new edition, revised and enlarged) ; 
Is in Practical Qeolt^?," by O. A. J. Cole, F.Q S. ; "Historic 

Boob," by the Bev. E. Cobham Brewer, LL.D., Trinity 
gt, Cambridge; and " Regional Anatomy in ite Relation to 
cine and Surgery," by George HcClellan. H.D. (illustrated 

photographs taken by the author of bis own dissections, ex- 
It designed and prepared for this work, and colored by him 

nalnre). 

The next number of the " Publicatioag of the American 
emy of Political and Social Science" will consist of an ad- 

on "HunicipfU OoTemment and Public Health," by the 
eat editor of the Index Medicua, Dr. John 8. Billings, of the 



United States Army. The author sets forth in a clear way the 
proper municipal organization of health. Every city councilman 
in the country, as well aa every other gitizen interested in tbia 
important subject, should read this paper. 

— " Central Station Electric Lighting Plants and Electric Rail- 
ways of the United Slates" is the title of a novelty in book-mak- 
ing joBt pubhshed by the Thomson- Houston Electric Company of 
BoHton. It is a cloth-bound folio atlas of 110 pages, showing, on 
mapa of the different States and Territories, the location of every 
city or town in tbe United States having centrsl-Btation electrio- 
lighttng plants or electric railways. By means of a set of symbols, 
aided by colors, the pocticnlar system in use in each place is 
shown graphically. Tbe maps are, of course, mere outlines, 
showing only the locations within the scope of the work, and the 
system or systems in use at each place. The volume should prove 
of permanent practical value to all interealed in the subject, aa 
by means of pen or pencil it may easily be Icept up with the times. 
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SUGGESTION IN INFANCY.' 

rise of hypnotism in late years has opened the way 
Q entirely new method of mental study. The doctrine 
fure reflexes was hefore largely physiological, and only 
lological cases could he cited in evidence of a mechanism 
»rtain forms of consciousness as well as out of it ; and 
1 pathological cases of extreme sensitiveness to casual 
a^slion from the environment or from other men did not 
ive the interpretation. which the {Phenomena of hypnotic 
^pestion are now making possible, i e., that suggestion 
idea, or through consciousness, must be recognized as as 
lamental a kind of motor stimulus as the direct exci- 
>n of a sense-organ : in other words, that nervous re- 
9S work directly through states of consciousness ; that 
^fatter are integral portions of these reflexes ; an d, further, 
\ a large part of our mental life is made up of a mass 
ueh idea-motor reflexes, which are normxilly in a state 
ubeonacious inhibition, 

nthout discussing the nature of the hypnotic state, nor 
toriDg to pass judgment in this connection upon the 
illon whether the suggestion theory is sufficient to ex- 
n all the facts, we may yet isolate the aspect spoken of 
re, and discuss its general hearings. Of course, the 
Itkoi at once occurs, is the normal life a life to any 
Me of ideo-motor or suggestive re-actions, or is the 
llMlic- sleep in this aspect of it quite an artificial thing ? 
ISmt, if such suggestion is normal or typical in the men- 
allhy what is the nature of the inhibition by which it is 
I trader ? Leaving this second question altogether un- 
vered for the present, it has occurred to me to observe 
child ' during her first year to see if light could be 
iwn upon the first inquiry above. If it be true that ideo- 
Xto; snggestion is a normal thing, then eariy child-life 
old present the most striking analogies to the hypnotic 
e io this essential respect. This is a field that has 
lerto, as far as I know, been almost untouched by 
ebologists. 

Miservation of re actions clearly due to suggestion in my 
Idy either under natural conditions or by experiment, 
I me to distinguish the following kinds of suggestion, 
itioued in the order of their appearance in child-life: — 

{Physiological 
Sensori-motor 
„ , j Deliberative 

Ideo-motor -J , -x ^^ 
/ Imitative 

fhall proceed by first describing the class of phenomena 

ignated, and then the evidence, small or great, which my 

ermtioBS afford in each case. 

. fhysiological Suggestion. — By ** suggestion" ordi- 

iljr it uoderstood ideal or ideo-motor suggpestion, — the 

tlM C0iicf»l fftctfl Mid interettiog treatment of the moTements of 
int Pmejer^s 8enae« and WUU part ii. 
bMwfler iliBplj H. 



origination from without of a motor re-action by producing 
in consciousness the state which is ordinarily antecedent to 
that re-action. But observation of an infant for the first 
month or six weeks of its life leads to the conviction that its 
life is mainly physiological. The vacancy of consciousness 
as regards any thing not immediately given as sensation, 
principally pleasure and pain, precludes the possibility of 
ideal suggestion »s such. The infant at this age has no 
ideas in the sense of distinct memory-images. Conscious 
states are affective. Accordingly, when the re-actions which 
are purely refiex, and certain random impulsive movements, 
are excluded, we seem to exhaust the contents of conscious- 
ness. 

Yet even at this remarkably early stage H. was found to 
be in a degree receptive of suggestion — suggestion conveyed 
by repeated stimulation under uniform conditions. In the 
first place, the suggestions of sleep began to tell upon her 
before the end of the second month. Her nurse put her to 
sleep by laying her face-down and patting gently upon the 
end of her spine. This petition soon became itself not only 
suggestive to the child of sleep, but sometimes necessary to 
sleep, even when she was laid across the nurse^s lap in what 
seemed to be an uncomfortable position. 

This illustrates what I mean by physiological suggestion. 
It is the law of physiological habit as it borders on the con- 
scious. No doubt some such effect would be produced by 
pure habit apart from consciousness ; but, consciousness be- 
ing present, its nascent indefinite states may be supposed to 
have a quality of suggestiveness, which indicates the degree 
of fixedness of the habit. Yet the fact of such a coloring of 
consciousness in connection with the growth of physiological 
habit is important more as a transition to more evident sug- 
gestion. 

The same kind of phenomena appear also in adult life. 
Positions given to the limbs of a sleeper lead to movements 
ordinarily associated with these positions. The sleeper de- 
fends himself, withdraws himself from cold, etc. 411 sec- 
ondary automatic re-actions may be classed here, the sensa- 
tions coming from one re-action (in, say, walking) being 
suggestions to the next movement unconsciously acted upon. 
The state of consciousness at any stage, [f present at all, 
must be similar to the baby's in the case above, — a mere 
internal glimmering, whose reproduction, however brought 
about, re-enforces its appropriate re-action. 

The most we can say of such physiological suggestion is, 
that, when the conscious state is present, the re-action is sub- 
sequently abbreviated and facilitated ; but whether abbrevia- 
tion is due entirely to habit, and the consciousness is only a 
result of such abbreviation, not its cause, we are unable to 
say. 

The physiological process involved, and its relation to 
consciousness, may be brought out by a diagram ; but, in 
order that it and those which follow may be easily under- 
stood, it may be well to present the motor square^ aa ^^ 
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may call it (Fii^jf. 1), which contains all the elements of the 
phenomena of suggestion, and of which th^ special diagrams 
below are modifications. 

Each corner indicates a physiological process with or with- 
out consciousness, as follows: 8gr = suggestion (sensory); 
mp = seat of motor process; m^= movement of muscle; 
flic = consciousness of movement. The sides of the square 
are connections between the seats of these processes. A 
cross (X) in any corner indicates that the brain process 
alone is intended at that seat; a circle (0), that consciousness 
at that seat is intended. 

The stimulus sg (Fig. 2) starts the motor process mp: it 
leads to movement, mf, which is reported to consciousness, 




p FIG. 1.— MOTOR SQUARE. 

tnc. The line between sg and mc is broken, because at this 
stage itx infancy associations are just beginning to be formed 
between a feeling of muscular movement and its stimulating 
sensation. 

2. Sensori-Motor Suggestion. — These cases of suggestion 
may be classed somewhat in this way : — 

(a) Varums Sleep Suggestions. — From the first month 
on, there was a deepening of the hold upon her of the early 
method of inducing sleep. The nurse, in the mean time, 
added two nursery rhymes. Thus position, pats, and rhyme 
sounds were the suggesting stimuli. Not until the third 
month, however, was there any difference noticed, when the 
same suggestions came from other persons. I myself 
learned, during the fourth month, to put her to sleep, and 




FIG. S. — PHYSIOLOGICAL SUGGESTION. 

learned with great difficulty, though pursuing the nurse's 
method as nearly as possible. Here, therefore, was a sleep 
suggestion from the personality of the nurse, — her peculiar 
Toice, touch, etc. At this time I assumed exclusive charge 
of putting H. to sleep in order to observe the phenomena 
more closely. For a month or six weeks I made regular 
improvement, reducing the time required from three-quarters 
of an hour to half an hour, finding it easier at night than at 
mid-day. This indicated that darkness had already become 
an additional sleep suggestion, probably because it shut out 
the whole class of sensations from sight, thus reducing the 
Attention to stimuli which were monotonous. I found by 
accident, in this connection, the remarkable fact that a single 
flash of bright light would often put H. immediately to sleep 



when all other processes were futile. In her fifth month I 
despaired one evening, after nearly an bourns vain effort, and 
lighted the gas at a brilliant flash unintentionally. She 
closed her eyes by the usual reflex, and did not open them 
again, sleeping soundly and long. I afterwards resorted to 
this method on several occasions, carefully shielding het 
eyes from the direct light-rays, and it generally, but not 
always, succeeded. I would like to know if this experience s 
shared by nurses or other parents. In the following mon& 
(sixth) I reduced the time required (day or night) to about 
a quarter of an hour, on an average. In this way I found 
it possible to send her off to sleep at any hour of the night 
that she might wake and cry out. 

I then determined to omit the patting and endeavor to 
bring on sleep by singing only. The time was at first 
lengthened, then greatly shortened. I now found it possible 
(sixth to seventh month) to put her to sleep, when she waked 
in the dark, by a simple refrain repeated monotonously two 
or three times. In the mean time she was developing active 
attention, and resisted all endeavors of her nurse and mother 
(who had been separated from her through illness) very stub- 
bornly for hours, while^ she would go to sleep for myself, 
even when most restless, in from fifteen to thirty minutes. 
This result required sometimes firm holding-down of the in- 
fant and a determined expression of countenance. 

At the end of the year, this treatment being regular, she 
would voluntarily throw herself in the old position at a 
single word from me, and go to sleep, if patted alone uni- 
formly, in from four to ten minutes. This continues to 
the present (sixteenth month); even when she is so i^- 
less that her nurse is unable to keep her from gaining her 
feet, and when she screams if forced by her to lie down. 
The sight only of myself makes her entirely quiet ; and in, 
say, five minutes, rarely more, she is sound asleep. I found 
it of service, when she was teething and in pain, to be able 
thus to give her quiet, healthful sleep. 

This illustrates, I think, as conclusively as could be de* 
sired, the passage of purely physiological over into sensoiy 
suggestion ; and this is all that I care, in this connectioa^ 
to emphasize. The explanation, as I believe, throws Ijffct 
upon the theory of the rise of volition; but that aspect oClt 
may be left for future discussion. 

(6) Food and Clothing Suggestion. — H. gave unmistak- 
able signs of response to the sight of her food-bottle as early* 
at least, as the fourth month, probably a fortnight earlier^ 
The re-actions were a kind of general movement toward th9 
bottle, especially with the hands, a brightening of the face, 
and crowing sounds. It is curious that the rubber' on the 
bottle seemed to be the point of identification, the bottle 
being generally not responded to when the rubber was re- 
moved. The sight of the bottle, also, was suggestive much 
earlier than the touch of it with her hands. 

She began to show a vague sense of the use of her articles 
of clothing about the fifth month, responding at the proper 
time, when being clothed, by ducking her head, extending 
her band or withdrawing it. About this time she also 
showed signs of joy at the appearance of her mittens, hood, 
and cloak, before g^>ing out. 

(c) Suggestions of Personality.^ It was a poet, no doubt, 
who first informed us that the infant inherits a peculiar 
sensibility for its mother's face, — a readiness to answer it 
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a motor stimulus as pleasure and pain. Here they are in 
direct conflict. Can we say that H. balanced the pleasure 
of scratching and the pain of punishment, and decided the 
case on this egoistic basis ? And, if suggestion be an origi* 
nal stimulus, why may it not be an altruistic suggestion, — 
my pain and your pleasure as well as your pain and my 
pleasure ? 

' There are two (or more) suggestions, sg and sg' (Fig. 
4i, each either sensory or ideal. They arouse a motor 
process which is the union of two processes (mp and mp). 
In the instance above, the scratch suggestion mp controls, 
gives the re-action mt and its consciousness mc, 

4. Imitative Suggestion. — For a long period after the 
child has learned to use all his senses, and after his memory 
is well developed, he lacks entirely the instinct of imitation. 
I have been quite unable in H.'s case to confirm the results 
of Preyer, who attributes imitation to his child at the age of 
three to four months. I experimented again and again, and 
in a great variety of ^ays, but failed to get any thing like a 
decisive case of imitation till the eighth month ; that is, till 
after the will was clearly beginning to show itself. During 
this period, however, H.'s consciousness was a rich field of 
suggestive re-actions of the other classes. There were, earli- 
er, a few instances of apparent imitations of movements of 
opening and closing the hands, but they turned out to be 




FIO. 4. — DBLIBKRATIVE SUOOESTION. 

accidental. I think it likely that observers are often de- 
ceived as respects imitation, taking happy coincidences for 
true instances; yet it is possible that H. was peculiar in re- 
gard to this. 

When the imitative impulse does come, it comes in ear- 
nest. For many months after its rise it may be called, 
perhaps, the controlling impulse, apart from the ordinary 
life processes. As a phenomenon, it is too familiar to need 
description. Its importance in the growth of the child^s 
mind is largely in connection with the development of Ian* 
guage and of muscular movement. 

As a factor in motor development, — the aspect now before 
us, — the phenomena are plain enough, and may be divided 
into two general classes, called simple imitation and persist- 
ent imitation} By simple imitation I mean to characterize 
re-actions in which the movement does not really imitate, but 
is the best the child can do. He does not try to improve by 
making a second attempt. This is evidently a case of simple 
sensori-motor suggestion on the physiological side, and is 
peculiar psychologically only because of the more or less 
remote approximation the re-action has to the stimulating 

> Preyer'adifltlnotioii between *'spont»neoiis'* and "deliberated^ imitation, 
Senses and Will, p. 298. He is wrong, I think, in making both classes Toliin- 
tary. The contrary is prored for spontaneous imitation by the fact that 
many elements of facial expression are nerer acquired by blind cbildren. 
We could hardly say that facial expression was a voluntary acquisition, how- 
ever gradually it may have been acquired. 



movement. If this were all that imitations are worth, we 
might omit their further treatment. 

But in persistent imitation we.have a very dlfFerent phe- 
nomenon, — a phenomenon which marks the transition, as I 
conceive, from suggestion to will, — from the re-active to 
the voluntary consciousness. Such imitation is necessary, 
I think, as a stimulus to the tentative voluntary use of 
the muscles. Professor £ain*s theory that all voluntary 
movements are led up to by accidental spontaneous re-action 
which result in pleasure or pain, will not hold water for m 
instant in the presence of the phenomena of imitation. Sap* 
pose H. endeavoring in the crudest fashion to put a rubber 
on the end of a pencil, after seeing me do it, — one of her 
earliest imitations. What a chaos of ineffective movements! 
But after repeated efforts she gets nearer and nearer it, till 
at last, with daily object-lessons from me, she accomplishes 
it. Here, simply by imitation, one of the most valual>le 
combinations for future manual manipulation is acquired. 
Suppose there had been no impulse to do what she saw me 
do, no motor force in the simple idea of the rubber on the 
pencil: what happy combination of Mr. Bain^s spontaneous 
movements would have produced this result, and how long 
would it have taken the child if she had waited for ex- 
periences actually pleasurable and painful to build up this 
motor combination ? 

In cases of imitation there is no chance for association ai 
such. The movements imitated are new as combinations. 
It is probable, it is true, that various ideas of former move- 
ments are brought up, and that the child has the conscious- 
ness of general motor capacity, resting, in the first place, 
upon spontaneous impulsive reactions; but on this insuffi- 
cient associational basis he strikes out into the deepest water 
of untried experience. For this reason, as was said above, 
I believe that persistent imitation comes only after there ii 
will; meaning by *' will,'' at this stage of it, that this con- 
sciousness of motor capacity is not held down to actnal 
memories of past re-actions, but becomes g^eneralized mentaUf 
and motorly beyond its legitimate physiological data. Phjft- 
iologically, we would expect that the brain energy reletnf 
by a new stimulus (pencil-rubber combination) would pfli { 
off by the motor channels already fixed by spontanM _! 
reflex, and associated re-actions; i.e., that the child wmU 
be content with a motor re-action of any kind. But notl^ 
It is not content until it produces a new re-action of a ptf* 
ticular kind, and we must suppose that in consequence rf 
each effort of the child the physical basis is in some wsy 
modified, in so far violating strict nervous association, until 
the one re-action imitated is performed. 

The peculiarity of persistent imitative suggestion, accord- 
ingly, is that it involves will, and yet is not a voluntary 1 
motor re-action. The muscular movements in putting on tl3« 
rubber is not the child's pictured end; the idea of the rubt>^ 
on the pencil is her end. Nor is she conscious of the mo^^ 
re-action as a means to that end. It is probable that ^"^ 

-•V 

muscular movements figure in her consciousness, if at ^ , 
only in the vaguest and most undefined associative w^^* 
They represent simply the nervous channel into which ^ 
eye-stimulus empties itself. 

Further, the re-action at which imitative suggestion a 
is*one which will reproduce the stimulating impression, i 

1 See PsKTKB, Senses and Will, p. CM. 
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Ahebican Zoologists will certainly be glad to hear that the 
Zoological Station at Naples is once more open to them. Through 
the liberality of Major Alex. Henry Davis of New York a table 
has been secured until January, 1802, and now awaits its occu- 
pancy by some American investigator. Major Davis became in- 
terested in the matter while in Naples last January, and paid for 
a table during the current year in addition to promising his sup- 
port and influence toward making the arrangement permanent. 
The United States has been represented at the Naples Station but 
twice since its foundation, although a score of American workers 
bare enjoyed its privileges within that time. Williams College 
held a table for two years, and the University of Pennsylvania 
for one. Naturally the undertaking proved too expensive, and of 
too little value to any one institution to warrant the permanent 
maintenance of a table ; and during the past six years only such 

• 

Americans have been able to work there as have enjoyed the 
personal courtesy of the director. Professor Anton Dohm, or as 
have been temporarily occupying tables of some European state. 
Last year two American workers were at the station, dependent 
upon the sufferance of Qerman hospitality for their places, and 
bad the very doubtful pleasure of seeing every civilized nation 
present in its representatives except their own. Now that the 
United States no longer occupies the anomalous position of being 
the richest and most prosperous nation of the world, and yet the 
one most indifferent to this grand international undertaking, 
American workers may hope to see the matter taken up by the 
national authorities or in some other definite way that will assure 
its permanency. 

Alexander Winchell, IjL.D., of the University of Michigan, 
died at Ann Arbor, Feb. 19. Professor Winchell was bom at 
North East, N.Y., on the 81st of December, 1824, and graduated 
at Wesleyan University in 1847. The following year he became a 
teacher of natural science at Amenia Seminary in New York 
State, but only remained one year, removing in 1840 to Alabama, 
where he continued his work as a teacher in connection with 
several institutions. In 1854 he became professor of physics and 
civil engineering in the University of Michigan, but a year later 
he naturally gravitated to the professorship of geology and natural 
science, retaining the position until 1872. In 1850 be was ap- 
pointed by the State authorities director of the Geological Survey, 
and pushed the work energetically until the outbreak of the war 
arrested its further progress. He was again connected with the 
survey in 1869, when it was resumed, but resigned two years later. 
From 1866 to 1869 he also held the corres)K>nding chair in con- 
nection with the Kentucky University. In 1878 be left the Uni- 



versity of Michigan to accept the chanoeUorship of Syrac 
University, but held the place only one year, retiring to ace 
the professorship of goology, soology, and botany; and ag 
from 1875 to 1878 he did double duty, filling the same departn 
in Vanderbilt University in connection with his duties at Syraci 
About this time he contributed a series of articles to the Norih 
Christian Advocate, published in Auburn, N.Y., in which he 
fended a belief in the existence of a pre-Adamile race, and i 
intimated his concurrence in the theory of evolution. For tl 
views, deemed unsound by the authorities of Vanderbilt I 
versity, he was called upon to resign his professorship, but refi 
and his lectureship was abolished. Quite a prolonged and tl 
controversy was the result, and he fell into much disfavor an 
many of his fellowship in the Methodist Episcopal Church. 
1879 Professor Winchell was called to the chair of geology i 
paleontology in the University of Michigan, which he retai 
until his death. Among his works are many official reports u 
number of books on evolution, and extensive contributioDi 
scientific periodicals. His bibliography includes about two I 
dred titles. 



THE ZIMBABYE AND OTHER RUINS IN MASHONA 

LAND. 

The following information regarding these famous ruins 
received from Mr. E. A. Maund by the Royal Geographical 
ciety, London, which he obtained from Blr. Phillips, in correc 
and amplification of the remarks made by him at the meetini 
the society on the 24lh of November, 1890.' 

Mr, Phillips was all over that part of the country in 1866, 
was with Mr. Hartley the year after, and saw many old % 
diggings near the hill which then first got its name of Hax 
Hill. .In 1868 he and Mr. Westbeach crossed the Hanyani 
went down the Mazoe. In October, 1871, he was hunting at 
junction of the Ingwesi and Lundi Rivers, when a lettv 
brought to him from Herr Maucb. It was not signed, but 
writer reminded him of an adventure they had bad together^ 
five lions on the Mabalapsi, so that he might identify him. Hi 
said he was living with a man named Renders (not Kinders), 
was in a bad plight, having been robbed of every thing ez 
his papers and gun. He begged him not to bring a Mati 
with him, as they were liviug among the Mashonas. Pbi 
went and found Mauch and Adam Renders, an American, li^ 
on the top of a kopje, a few miles south-west of the mio 
Zimbabye. It was a pretty place. A waterfall coming di 
from the ridges above fell into a pan by the hut, in which it 
appeared, to come out again in a gushing fountain several 1 
dred feet below, a cave of refuge being close by, with « 
flowing through it, to which they and their Mashona hoslico 
fly, and barricade themseU'es in with a bowlder of rock^v 
Matabele raiding parties were afoot. Mauch told him ot% 
ruins in the neighborhood, and next day the party went tc 
them. 

It was really Renders who first discovered these ruins, i 
years before Mauch saw them, though Mauch and Baines 
published them to the world, and they only described whai 
old Portuguese writers quoted by Mr. Maund talked of hun< 
of years ago. Mauch, on their arrival at the Zimbabye x 
asked what they thought of them. He ( Phillips) confeaaed hi 
not greatly impressed, as they were exactly like several othei 
had seen in other parts of the country. There were the 
zigzag patterns, and the mortar less walls of small hewn ston 

Shortly before, when huuting in the mountains to the wc 
Zimbabye, be had come upon a regular line of such ruins, o: 
which must have been a very large place. It had three di( 
gateways in the outer wall, which were at least thirty feet 
at the base; and an immense iron wood tree, that would 
taken hundreds of years to grow, had grown through a crev 
the wall and rent it asunder. On the side of a gateway wer« 
heaps of ashes, with occasional potsherds about, the only evi< 
of the old inhabitants. 

> Prooeedings of the Royal Qeographioal Society, Janaary, 18B1, p. 2 
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1 fooiid tbe nine kind of mios all over the coantry, very 
ly on the sommit of difficuU kopjes. Those at Tati and 
3 are good examples; bat the most perfect, perhaps, of all 
i-west of TatL Tbe tower there is aboat sixty feet in 
id kreadth, and eighty feet high ; the walls about fifteen 
I ; and it is entered by a passage winding spirally to the 
;h is 80 arranged as to be commanded by archers from 
ior all the way, and is so narrow that it admits of the 
>f one person only at a time. 



LOPMENT OF MODERN MARINE ENGINEERING.* 

erelopment of modem marine engineering in the United 
ay fairly be said to have begun with the construction of 
nee of the steamship '* George W. Clyde," by William 
i Sons, in 1871, which were the pioneer two crank com- 
iginea in America. Prior to this our engineers and ma- 
had brought the simple engine to its zenith of possible 
nent, but with the advent of the compound engine that 
»d to be of interest except in the historical sense. 
Iscovery of the principle of expansion, and the theory of 
pound engine based upon it, long antedate their practical 
on. Tbe earliest works on steam engineering contain 
« of knowledge of tbe principle, and foreshadow the ap- 

of expansion ; but tbe compound engine as a practical 
oly about twenty-four years old in England, and about 
years old in the United States. Its success as a fuel 
eer at once dominated the construction of simple engines, 
utber American ship-builders were compelled to follow 

lead. 

tbe " George W. Clyde," in 1871, to Mr. Jay Gould's oele- 
team-yacht ** Atalanta," in 1882, a period of eleven years, 
fopment of the compound engine was steadily pushed to 
IX of air-tight fire-room, forced draught, and the highest 
«isiire consistent with economy in double expansion. 
it was reached in the ** Atalanta; *' and during the inter- 
leriod Messrs. Cramp & Sons had built about 70,000 regis- 
os of iron steam shipping, besides a number of yachts 
w small crafts. 

m <tf double expansion terminated in 1885, with the con- 
I ot the steam-yacht *< Peerless," which was equipped with 
triple expansion engines built in the United States, 
•markable little ship was built by Cramp & Sons on their 
it, at a cost approximating $100,000, simply as a prac- 
mt in the direction of the advance from two to 
lions of working steam. The result of the experiment 
for argument as to the efficacy of the new systom ; 
■gb a few merchant ships were afterwards built by them 
Hnary compound engines, they were merely duplicates of 
•Mela, and none but triple expansion engines were ever 
ci designed or recommended by that firm. 
9 '* Peerless," as an experimental ship, Messrs. Cramp & 
nt to what has since been recognized as the upper limit 
omical boiler-pressure for the purposes of triple ex- 
, which was 155 pounds. Tbe registered tonnage of the 
w** was 228 only, but her engines developed about 1,060 
d horse- power, giving her a speed of 17^ knots, which 
!»the fastest steam-yacht of her time and class. 

tbe " Peerless " in 1885 to the *< Vesuvius" in 1889 was a 
narked by tremendous progress. In the latter vessel a 
i 4,440 horses was developed in 253 tons weight of ma- 
, and applied to the propulsion of about 905 tons of dis- 
iit, the result being a speed of 21.65 knots an hour, 
ig this period Messrs. Cramp & Sons also built tbe hori- 
riple expansion engines of the ** Newark," *' Philadelphia," 
Bove," and *'Yorktown," United States men-of-war, to- 
ritb about 56,000 horse-power of triple expansion machinery 
duut veesels, a compound oscillating engine for the Ston- 
itsamahip Line steamer ** Connecticut " (with cylinders 56 
ipd 104 inches respectively, and 11 feet stroke), — the 
of that type ever built, and carrying 110 pounds of 
% — together with several heavy compound pumping- 

> From The Crank. 




engines for water-wcM-ks, ranging in capacity from 10,000,000 to 
20, 000, 000 gallons per day . 

Advantage was taken of this school of development by the Navy 
Department, and Chief Engineer (George W. Melville was stationed 
at the shipyard of Cramp & Sons as inspector of machinery. 
While serving as such, Mr. Melville designed the engines of the 
cruiser ** San Francisco," and laid broad and deep the foundation 
of that knowledge of marine engineering which, since his promo- 
tion to the chief ship of the Bureau of Steam Engineering, has 
found expression in a group of machinery designs aggregating 
over 150,000 horse-power, all of which are now in various stagee 
of construction, and classed by all competent critics at home and 
abroad as representing advanced types of marine engineering in 
every sense. 

The latest of Messrs. Cramp & Sons' engines brought to trial 
are those of the United States cruiser ** Newark," which are of the 
horizontal, direct-acting, three-cylinder type. They weigh, in- 
cluding water in the boilers, 761 tons, and developed, on four 
hours' trial, 8,660 indicated horse- power, or 11.64 horse-power to 
the ton of weight, which exceeds any other performance of that 
type of machinery. 

At the present time this concern has in the course of construc- 
tion the machinery for two 10,000- ton battle-ships, one armored 
cruiser of 8,100 tons, and one protected cruiser of 7.800 tons, em- 
bracing, in all, eleven engines of approximately 60,000 indicated 
horse-power, of which three are to be placed in the latter vessel 
to drive triple screws, and designed to produce a speed of 21 
knots. 

It is quite generaUy conceded that, in the production of these 
colossal machines, the limit of size and weight of boilers of the 
cylindrical or tubular type has been reached; those for the ar- 
mored cruiser **New York "having a diameter of 15.9 feet, re- 
quiring a shell plate thickness of 1.82 inches, and weighing 70 
tons each when ready for installation on board ship. 

The machinery plans for the 8,200-ton armored cruiser, and the 
7, 800- ton protected cruiser, present several interesting novelties. 
The first named is to he powered with four engines, two working 
on each shaft, and provided with means of disconnection so as to 
cruise under half power under ordinary circumstances. These 
four engines are installed in separate water- tight compartments. 
The power is 4,500 each, or 18,000 collectively, and is expected to 
produce a speed of twenty knots. 

In the 7,800-ton protected cruiser there are to be three engines, 
on three shafts. Two of the engines, driving the port and star- 
board shafts, are placed in the usual manner on twin screw ves- 
sels. Tbe third, driving the -central shaft, is placed abaft tbe other 
two, each having its own compartment. 

These are to be among the most powerful machines ever built, 
having 7,000 indicated horse-power each, or 21,000 collectively,, 
and are to produce a speed of twenty-one knots. 



SUBMARINE GUNS. 



C. S. BusHNELL of New Haven, vice-president of the Ericsson 
Coast Defence Company, which has just had the old ** Destroyer ** 
taken out of the Brooklyn Navy Yard and hauled up on Simpson's 
dry dock at South Brooklyn for repairs, says, in the New York 
Times, in regard to the fitting-up of the vessel for the trial of a 
newly invented gun, — 

**0n the * Destroyer* the late Capt Ericsson and C. H. Dela- 
mater spent $150,000. The vessel is 120 feet long, and is sub- 
stantially constructed, though now in great need of repairs. Our 
company has a capital of $250,000. We are fitting up the vessel 
for the purpose of testing a gun that will fire under water. Now, 
with the heavy nettings which the big war-vessels have for the 
protection of themselves against torpedoes, the ordinary projectilea 
are almost useless. 

*' But with the gun that is to be tested on the * Destroyer' we 
can make a projd^ile penetrate any of the nettings that are now 
in use. We are to use a sixteen-inch gun. That which we will 
experiment with is being constructed at Bethlehem, Penn., and 
is about half done. It is to be 85 feet in length. The projectile 
is to be 25 feet long, and to throw it a charge of twenty-five 
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pounds of powder will be uaed* The shelL will oontain from 800 
to 400 pounds of Ditro-glycerine, enough to blow up any vessel 
afloat if struck right The muzzle of the gun will protrude for 
ten feet under water, and the projectile will be carried from 750 
to 1,000 feet. The projectile will extend eight feet beyond the 
muzzle of the gun before firing. We intend to try the gun for 
the first time at Newport next July, having obtained from Con- 
gress an appropriation for making the tests. 

**With a few such vessels as the 'Destroyer* will be when 
equipped with our gun, the armed fleets of the world could be 
swept out of existence. I believe that this invention will revolu- 
tionize naval gunnery throughout the world. One of our shells 
ean be sent right through the netting and into the side of a vessel, 
where a torpedo could not penetrate. Commodore Folger of the 
Ordnance Department has written a letter to me. saying that he 
has prepared a heavy steel netting for a target, upon which our 
gun can be teeted. Later we shall buy an old hulk and blow it 
up with one of our percussion shells, to show the efficacy of the 
new gun. 

*' I think that if the test proves satisfactory the government will 
arm some of the naval vessels with it. For the price that one of 
our big new ships would cost we could build and arm five of the 
smaller ships, which would be able to sink the best navy afloat. 
If the nations should arm their navies with these guns, it would so 
enhance their destaructive power that the powers would not dare 
to go to war with each other. Since ships have been armed with 
the Hotchkiss rapid-firing guns, there has not been a naval battle. 
In a sea fight these guns would cause terrible havoc. Vessels of the 
* Destroyer * type are to be heavilv armored, so that they can ap- 
. proach any vessel without being injured. Theee vessels will be 
only a foot out of the water, and that part will be armored, so very 
little will be exposed to an enemy's guns. One of these vessels, 
made to steam at great speed, can be made very effective." 

Mr. Bushnell was associated with Ericsson in the construction 
of the ** Monitor." 



HEALTH MATTERS. 

African Arrow Poison. 

The poisons used by the natives of Africa to render fatal the 
wounds made with their arrows, as described by Blr. Stanley in 
his recent work on Africa, are, when fresh, of most extraordinary 
power. Faintness, palpitation of the heart, nausea, pallor, and 
beads of perspiration break out over the body with extraordinary 
promptness, and death ensues. One man is said to have died within 
one minute from a mere pin-hole pjancture in the right arm and 
right breast; another man died within an hour and a quarter after 
being shot; a woman died during the time that she was carried a 
distance of a hundred paces; others died in varying spaces of 
time up to a hundred hours. The activity of the poison seemed 
to depend on its freshness. The treatment adopted, as we learn 
from the Medical and Surgical Reporter ^ was to administer an 
emetic, to suck the wound, syringe it, and inject a strong solution 
of carbonate of ammonia. This carbonate-of -ammonia injection 
seems to have proved a wonderful antidote, if it could be adminis- 
tered promptly enough. Onto of the poisons with which the 
weapons are smeared is a dark substance like pitch. According 
to the native women, it is prepared from a local species of arum. 
Its smell when fresh recalls the old blister plaster. It is strong 
enough to kill elephants. This poison is not permitted to be pre- 
pared in the village. It is manufactured and smeared on the 
arrows in the bush. These results of the African arrow poison 
are quite remarkable; but it would be interesting to know if they 
owe any thing to fear and its effects, or if similar results can be 
obtained by inoculating the lower animals. 

Inoculation of Dog Serum as a Remedy for Tuberculosis. 

In a series of communications made in the course of the last 
two years to the Society de Biologie, MM. Hericourt and Richet 
have given the results obtained by the injection of the blood of an 
animal refractory to tuberculosis, such as the dog, into the 
economy of one susceptible to the onslaughts of the bacillus. They 
have demonstrated experimentally, according to the Lancet, that 
such a proceeding exerts a retarding influence on the evolution 



of tubercblosis artificially communicated, without, however, t 
ping it altogether. With a view of intensifying these part 
protective properties of canine blood, they inoculated the dog 
a large dose of very active tuberculous matter, and one n 
later (the animal having lost fiesh, and exhibiting manifest 
of ill health) injected into the peritoneal cavity of three ra 
seventy cubic centimetres of the dog's blood. A week later 
rabbits were, with three other test-rabbits, inoculated with 
tuberculous virus, with the result that in twenty-five days t 
the latter had succumbed, the rest surviving. Their ultimati 
is not recorded. Encouraged by these results, MM. Herk 
and Richet have extended the application of their metb 
tuberculous human beings, employing the serum only, and a 
ing the interscapular region as the seat of inoculation. M. fi 
reports (Soci^t^ de Biologie, Jan. 24) that four phthisical 
have, since the early i>art of December, 1890, been subject 
this novel treatment. The results obtained seem to warrai 
assumption that the introduction of the serum of dog*s blood 
the human economy counteracts, to some extent at least 
noxious influence of Koch*s bacillus. 



LETTERS TO THE EDITOR. 



*•* Corretpondents are requested tobem brief a* poaaible. TKe writer't 
ia in cM ccuet required €u proof of good faith. 

The editor will be glad to publish any queriee coneonant with the cha 
of the journal. 

On requeit, twenty copies of the 1n.umber containing hit communieaiU, 
be furnished free to any correspondent. 

Can One see the Blood-Corpuscles in his own Eyes 

To some this may seem ah idle question, — an absurdity 
when we remember that the sensitive layer of the retins 
the back side, and that there are blood-vessels in front ol 
may not seem so improbable. Nevertheless, the ease with t 
it may really be done is quite surprising. 

If the eyes are turned toward a dimly lighted blank space 
adjusted to see distant objects, or as when we '' gaze on vaca 
there will appear flitting across the illuminated area small I: 
spots. They will seem to flash into vision, pass overafe^ 
grees, usually in a curved path, then suddenly disappear, 
circumstances found favorable for observing this phcnomenc 
to look toward the sky or a snowy surface on a cloudy day, 
a brighter day with the eyes nearly closed. Seldom more t 
dozen of these luminous points may be seen at once, and va 
not more than two or three distinctly. 

They may be easily distinguished from the tear-drops trie 
over the front of the eye, which are often visible at near] 
same time, by their being of uniform size, and moving rapb 
different directions; while the tears are of variable size, liks 
drops on a window-pane, and move slowly downward, or i| 
motion of the eyelids upward. 

They are not to be confounded with mtiscce volitantei, v 
are of variable shape, size, and color, and, besides, slow of m 
and not so quickly disappearing. 

That these minute bodies are really red corpuscles tU 
through the retinal capillaries, is indicated by the foll< 
facts : — 

1. They move in definite paths. Having noted one, ai 
will be seen to pass exactly the same path in from half a e 
to two seconds. 

3. They always move in the same direction in the same 
never back and forth. 

8. They are of uniform size, and appear to be of a yell 
color. 

4. By comparing them with objects of known size at li 
distances, they have been approximately estimated to corre 
in size to red corpuscles. Accurate measurements seer 
practicable from the nature of the case. 

The reason that they are visible while the capillaries in ' 
they fioat are not, is easily explained by the familiar principl 
we become insensible to that which is constantly present, ai 
specially impressed by that which is transient or novel, 
familiar experiment of Purkinje shows us that the capl 
may become visible when light comes from a novel directi 
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>w their shadows on a new portion of the rod-and-oone 
?roin the nature of the case, the corpuscles cannot be 
invisible, like the capillaries. 

benomena described above were first observed by the 
dozen years ago; and, though it is probable that others 
lerved the same, consultation with persons and books 
id be likely to furnish the information of such knowledge 
iwn that these facts are either unknown, or at least not 
'known. That the facts here published may be observed 
ne seems proved by the fact that they have been corrob- 
r almost every one who has made the attempt under the 
ilrection. J. E. Todd. 

?o i to g a. Tabor, lo., Feb. 16. 



Classification of American Languages. 

r isBue of Feb. 6 appears an article by Major J. W. Pow- 
of the Bureau of Ethnology of the Smithsonian Institu- 
tbe study of what he calls <* Indian " language^, with a 
milies in tbe United States. 

-tide contains statements so much at variance with the 
.uthorities in linguistic science, that they should not be 
JO pass in silence. 

first place, the term ** Indian languages," applied to those 
J the native tribes of this continent, is a misnomer based 
tcient blunder, and has been repudiated by all modern 
I weight. The so-called ** Indians" are the ** American 
Qd their languages are ** American languages," by the 
consent of ethnographers. Is the Bureau of Ethnology 
iry for the preservation of exploded errors, that it throws 
Doe into the scale to perpetuate this discarded blunder? 
li the article alluded to is devoted to explaining and de- 
the nomenclature adopted by the bureau. In several 
reqoires still further defence. The arbitrary assumption 
late 1386, anterior to which the *' law of priority " is 
K>t to hold good, is not justiHed by tbe reasons given. 
etom that *'no family name shall be recognized if com- 
mofe than one word," is not merely arbitrary, but has 
fai its favor and much against it. Frequently a class- 
mponnded of two words is particularly useful, as convey- 
Mb wider idea than a single word. This is fully recog- 
best linguists of the day. Thus, Friedrich Mdller 
terms '*Indo- Germanic," "Ural-Altaic," etc. The 
for rejecting such compounds are quite inade- 
itrary to the practice of the highest authorities, 
of the termination an or ian to denote families or 
;es is not original with our Bureau of Ethnology, 
article might lead the reader to suppose it a new de- 
writers adopted it long before the bureau was organ- 
i tlie plan did not meet with general approval. The 
t^ of such words as *' Eskimauan," ^'Munkhogean,*' etc., 
Powell's list is apparent to every one who has not had 
Dtage of that training by the bureau to which he refers 
!• as destroying all sense of euphony, 
e portion of the article in question which will most com- 
* knock the wind" out of those old-fogy linguists in 
■ad tboee in our own country who have been reared on 
ad Semitic tongues, is Major PowelPs declaration that 
latic similarities are not supposed to furnish evidence of 
d;** that in his classification grammatic structure has 
fleeted, and lexical elements only considered. 
if it were said that in most instances we are obliged to 
Ml lexical elements because tbe grammatic structure has 
, ascertained, the position would be sound and in accord 
I recognized principles of the science of language; but to 
e words of a tongue above its grammar in instituting 
KHM is a feat of such daring or of such ignorance, that it 
A man long accustomed to frontier life to venture it. If 
my one principle in modem linguistics which we may 
» as thoroughly established, it is that the grammatic 
vk of a language is incomparably more stable than its 
If tlMiie has ever been an instance where a language of 
■tkio hat changed into one of inflection, it is not recorded 




** in the books." It is precisely the grammar which is the perma- 
nent part of a language, and not its vocabulary. Modem Turkish 
has borrowed three-fourths of its words from Arabic, Greek, Per- 
sian, etc. ; but its grammar remains almost precisely that of tbe 
pure stock, the Yakut of the delta of the Lena. This principle is 
as true of American tongues as 6f others, and the evidence of it 
has been abundantly set forth by Friedrich Mflller and Luclen 
Adam. D. G. Bbinton, M.D. 

PhlUdelphi*, Penn., Feb. 90. 



The Food of Moles. 



It is stated in the ** Encyclopaedia Britannica** that moles are 
entirely carnivorous, are exceedingly rapacious, and will die if 
left longer than eight or ten hours without food. I recently kept 
a living mole for a time to study its habits. I shut it in a venti- 
lated wooden box, giving it a tin lid full of water, and some 
grains of com. It drank the water, refused the corn, and, while 
kept strictly in the dark, was quiiet. After twelve hours' captivity 
I ofiFered it boiled rice, which it refused. After sixteen hours* 
fasting, it ate bread and milk, though not freely. When I had 
had it twenty hours, I gave it cracked oats, soaked well in milk, 
but uncooked. This it ate ravenously. I then released it in the 
room, and it travelled about, seeking a place to burrow, and made 
itself troublesome tearing at the carpet and upholstery. I threw 
down a large thick woollen mitten, which it speedily found and 
entered, thrusting its head into the thumb. If undisturbed, it 
would hide in this way for hours, the light and warmth of the 
room seeming greatly to annoy it. It lived in the mitten for 
three days, coming out to eat oats soaked in milk, but refusing 
cooked oats. It was given one small meal of raw meat. At the 
end of four days it was kflled, being apparently in a healthy con- 
dition, and not having lost any flesh. 

Julia McNair Wriqht. 

Fulton, Mo., Feb. SO. 



Cold and Warm Waves. 



Two rival theories have been propounded recently regarding 
the origin of the waves or masses of cold air which appear to 
traverse the country toward the east. One of these finds the 
source of cold in the upper regions of the atmosphere, and consid- 
ers that the cold air at)ove mixes with that below, and thus 
gradually approaches the earth's surface. Those supporting the 
other theory, ^owever, deny that any considerable cold can be 
brought down in this way, because the compression to which the 
air would be subjected would heat it, but they claim that the cold 
is due to the radiation of heat through the very clear sky which 
is a well-nigh invariable accompaniment. Without expecting to 
establish the exact truth in this matter, it has yet seemed a sub- 
ject of much importance ; and it may be well, at this stage in the 
discussion, to set forth a few facts that may be of use in the final 
solution of the problem. 

l^hoee who have been making forecasts of the weather have 
recognized for more than a dozen years three great classes of 
temperature falls: 1. Those which come with the advance of areas 
of high pressure; 2. Those which follow immediately in tbe rear 
of great storms independently of any high area; 8. Those which 
occur under a combination of these two causes. It should be 
noted that the first two classes do not invariably occur even when 
the conditions seem favorable, and g^reat care is needed in exam- 
ining other conditions, which, though apparently remote, may 
yet become exceedingly important factors in tbe development of 
tbe cold wave. The occurrence of the cold is independent of the 
wind, though the extent of the wave is markedly dependent on 
the rapidity of its advance, and a rapid motion has a tendency to 
increase the wind. Some have thought that the wind brings the 
cold ; but this cannot be the case, for often there is no wind, or at 
least it rarely attains fifteen miles per hour, while the cold wave 
advances atdouble that velocity. One of the essential conditions 
needed for a cold wave is an elimination of the moisture in the 
air, and this removal of moisture is oftentimes very remarkable. 
In one case three fourths of tliis moisture was removed in 110 
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minutes. This action may precede the fall in temperature by 
several hours, or the two may be very near each other, but it is 
very rarely that the diminution of moisture does not take place 
with sufficient rapidity to prevent the formation of tog from the 
lowering of temperature to the dew-point. The cause of this 
marked dr>ing it is not easy to find; but it is not due to a drying 
wind along the earth*s surface, though it may be due, in part, to 
a settling of dry air from above. 

What causes the cold wave ? The simplest explanation would 
be that the air radiates its heat to the abnormally clear sky ; but 
such radiation from the air, it is generally recognized, would 
produce a very slight cooling. That this cooling is slight can 
often be determined when no cold wave is in progress. It is a 
significant fact that the cold wave strikes the high mountain 
summits before it does the bsae ; for example, it has been shown 
that the temperature change at Mount Washington (6,279 feet) 
occurs from five to ten hours earlier than at the base. The 
same effect has been noted at Pike's Peak (14,184 feet), and there 
is no reason to doubt that it may be due to changes in the upper 
atmosphere many miles above our highest mountains. Does the 
cold air sink by gravity ? The most serious objection to this view 
is that such action would seem to call for a displacement of the 
warm air beneath, or an admixture of the cold and warm air, at 
a much more rapid rate than can be accepted. The objection 
that such action would warm up the air from compression does 
not seem to be well taken. Certainly the appearance of the tem- 
perature fluctuation, which is precisely the same below as above, 
at Mount Washington, for example, shows no marked heating at 
the base. If we increase the density of air by pressure from out- 
side, it would undoubtedly be warmed, but it 'is plain that air 
could not descend by gravity into other air (whether by displace- 
ment or admixture) unless it were denser than that below, and in 
such case the natural expansion would tend to slightly cool the 
air. Some have advanced such an idea in accounting for increased 
cold in the outskirts of an expanding cold wave, but it is very 
evident that such an effect would be well-nigh inappreciable. 
There is one fact that seems to show a tendency to a settlement 
of the upper air, in that the removal of the moisture occurs before 
the fall in temperature. This would seem to corroborate the 
view that the cool, dry air from above is slightly heated at first 
by contact with the lower air, and possibly by compression, and 
hence the drying process may anticipate the great cooling, though, 
according to my belief, such action is not at all needed to dry the 
air. 

Both of these causes are concerned in some degree in our cold 
waves, but they do not seem to account for all the facts. What- 
ever the ultimate cause may prove to be, it is unquestionably re- 
lated in a marked degree to the removal of moisture from the air; 
and until we can satisfactorily explain that, we cannot hope to 
explain the other. The intensity and extent of the cold wave are 
dependent upon the rapidity of the advance of this drying con- 
dition; and it is safe to say that this advance, whether in the 
front of a high-pressure area or in the rear of an area of low press- 
ure, is entirely independent of the motion of a mass of air. The 
best proof of this is to be found in the fact that the high area, 
storm, and drying condition all advance at thirty, forty, or more 
miles per hour, while the air moves at less than half that velocity. 

This brings us to the most important deduction to be made from 
this discussion. If there is no horizontal transfer of air in our 
cold waves, we may conclude that there is none in our warm 
waves. I am well aware that this proposition, already fully set 
forth in the Seientijic American tor Nov. 16 of last year, will call 
fprth most serious opposition, as it strikes at the very heart of 
present theories of storm-generation. If the sun heats a limited 
portion of the earth's surface, and thus starts up an ascending 
column of warm, moist air, then our storms may be due to the 
forward motion of this column of ascending air which rotates at 
the same time that it advances; but, if there is no motion of air- 
particles in our storms, this theory falls to the ground. There 
have been set forth from time to time most serious objections to 
the ordinary theories, but it seems to me none have had the 
weight of this one here presented. This rise in temperature 
occurs in the upper air before it does at the earth, and is due, in 



part, to a condition of the atmosphere which seems t 
the heat of the sun. This condition is exactly contrary 
a cold wave, and is brought about by a marked aggi 
moisture in our storms. This aggregation seems to tak 
above our highest mountains. 
We may conclude as follows : — 

1. High-pressure areas and storms (or low-pressure 
conditions brought about by some effect other than tbei 
or addition of heat. Possibly they are produced by ioi 
electric energy, and are transported or transferred tl 
without the motion of air-particles. 

2. A portion of the cold in our cold waves is due 
and another portion to the cold of the upper atmo8|i 
possibly a larger portion cannot yet be accounted for. 

8. A portion of the heat in our storms is due to a pa 
dition of the atmosphere which intercepts the heat of tl 
this heat gradually works down from the upper atmosp 
earth. H. A. 

Waahlngton, D.C., Feb. 28. 
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The Instruction of the Deaf. 



I DO not desire to take part in the discussion now g 
Science concerning the comparative excellence of t 
methods of instructing the deaf. The truth with respc 
methods has recently been happily expressed by Mis 
able principal of one of our best oral schools (** Twen^ 
nual Report of the Clarke Institution for Deaf -Mutes, ^ 1 
« Each system claims for itself distinctive merits a 
Captation.* The justice of these claims is now gen* 
ceded by the great body of those engaged in teaching t 

I wish merely to correct an erroneous statement in I 
der Graham BelPs open letter to the Hon. William 
published in the last number of Science, with respect 
lumbia Institution for the Deaf, with which I have bees 
for twenty-flve years. Dr. Bell says, '' 8. In the Cokn 
tution a foreign language (the sign-language) is m 
medium of instruction, whereas the rival methodifl 
English language alone for this purpose.*' 

In the Columbia Institution the sign-languagMf.pl 
the medium of instruction. In some classes it is dWlMi 
of instruction, being employed to communicate JMI; 
dren at the beginning of their course, when they M 
means of communication whatever, and to promote tt 
development, with respect to which Dr. Bell himK 
('« Proceedings of the Fifth Conference of Principals 
for the Deaf," 1884, p. 195), **In regard to mental dt 
undoubtedly nothing could reach the mind of a cfa 
language of signs;" it is also used, but very spari 
earlier part of the course of instruction in connecti< 
English language, to explain and illustrate the meanii 
where otherwise the explanation could not be given a 
is used throughout the whole course for public lectun 
tional exercises, no means of using the Elnglish langi 
yet been discovered which will satisfactorily take 1 
this purpose. 

Under all other circumstances — and these compri 
part of the teaching given in the institution — the Engl 
is the medium of instruction. There are classes in Ix 
dall School and the National 0>llege — the two depart 
Columbia Institution — in which the English languaf 
medium of instruction. I do not think that any oi 
following <^ rival methods" use the English language 
of instruction more than the Columbia Institution do 

Edwabd 

National Deaf-Mate College, Kendall Green, 
Washington, D.C., Feb. 28. 



P. Blakiston, Son, & Co. , Philadelphia, will publ 
" A New Systematic Work on Surgery," by C. W. \ 
lin, surgeon to the London Hospital. They have also 
" Plain Talks on Electricity and Batteries," for med 
Dr. Horatio R. Bigelow. 
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BOOK-REVIEWS. 

A Sketch of hi$ Life and Works. By May Alden 
Boeton, Roberts Bros. 12®. $1.25. 

•WBTTTEN biography of Petrarch in English is a good 
ive ; and Miss Ward, we think, has here supplied it. 

is of moderate dimensions, yet it gives all the infor- 
mt Petrarch that English readers are likely to need, and 
en in a plain yet easy and flowing style. It recounts 
events of the hero's life, his travels, his many friend - 
multifarious occupations, and his popularity, while at 
time keeping always in view the intellectual work for 
iterity honors him. His personal character is made 

ue by his letters and other works, and especially by 
V to Posterity," which is really an autobiography ; and 
tTcaled to our view he appears as an extraordinarily 
veable, and popular, but somewhat vain man, imbued 
tense passion for antiquity and for the political unifica- 
Ij. Miss Ward, while evincing much admiration for 
sonnets, thinks, nevertheless, that his real life-work — 
or more importance and far wider influence than any of 
^ whether Latin or Italian — was the opening of the 
itiqaity to the modem world." This seems to us per- 
t. Sonnets, we apprehend, have little interest for 
1 men at the present day, and will have still less in the 
ome; but the men who led the way in reviewing the 
dan civilization can never cease to be important in the 

haman prog^resS. That Petrarch was one of the f cre- 
ese as well as one of the earliest, is what gives him his 
a en oar gratitude; and all who are interested in the 
liat great awakening will find much pleasant reading 
or leflection in Miss Ward's little book. 



AMONG THE PUBUSHERS. 

lervatioos made at the Blue Hill Meteorological Obser- 
il tbe investigations of the New Elngland Meteorological 
tenow published in the ** A.nna]s of the Harvard College 
bel Obeervatory.** The Blue Hill observations for 1889 
■eonftinnation of the tabular records of previous years, 
mnd annual summaries of hourly values, with an 
Mr. Rotch. The record is discussed and published 
fulness. The cloud observations carried on by 
published in detail, and present a mass of fact 
inction we shall expect to see very interesting and 
Ck>nsidering that cloud -movement is much more 
movement of surface wind, it is singular that in- 
such as are here employed for determining the 
1' lelative velocity of cloud-drift, have not been more 
Mroduoed. They might at least be introduced at a 
f riigiial-eervioe stations in different parts of the country, 
^tMlthe possibility of their use in storm prediction; for 
ids of weather forecasting now in use cannot be regarded 
Akj. a feature of the Blue Hill station is the relative 
i iDigalar diurnal variation of the various weather 
: cfven the mean hourly temperature ranged only from 
HO^. Tbe wind velocity, cloudiness, and rainfall are 
idependeat of the time of day. All these factors are, 
well known to be dependent closely on the position of 
Uelonic storms; and if referred to these controlling dis- 
\f fnslrsil of to the relatively unimportant changes from 
ghl» the natural variations of wind, cloud, and rain 
dodbtedly stand forth in their true distinctness. 

, ** Ninth Annual Report of the Director of the United 
ological 8orvey ** is of somewhat less size than its two- 
bat is fully up to the average of the earlier 
Besides the administrative reports of the first 
Irad pegss, it contains an account of the Charleston earth- 
18M^ bST C9pL C. E. Dutton ; the geology of Cape Ann, 
mar M. 8* Shaler; an explanation of the formation of 
i §md Meknaa sinter in the hot-springs of the Yellow- 
TmAt by W. H. Weed; and an essay on the 
phiysiography of parts of Colorado, Utah, and 



Wyoming, by Dr. C. A. White. Capt. Dutton's report is full 
of interest. The accounts of the earthquake and its effects, as 
presented in his memoir, will at once become the standard classic 
for this country, and the illustrations of damaged buildings will 
furnish material for all the new geographies and geologies for many 
years to come. The depth of the earthquake focus is placed at 
twelve miles, with a probable error of two miles. The velocity of the 
wave is determined to be about three miles a second, decidedly 
greater than has been found in other shocks; but, as the deter- 
mination is based on good observations, the author is disposed to 
give it great weight, and to discard earlier results. Mr. Weed's 
essay on the travertine and silicious deposits of the hot-springs of 
the Yellowstone Park brings to light a process heretofore little 
suspected. The terraced formations of the springs are found to 
have been formed in great part by the agency of a low form of 
algous vegetation. He conclude that the plant life of the Mam- 
moth Hot Springs causes the deposition of travertine, and is a 
very important agent in the formation of such deposits; that the 
vegetation of the hot alkaline waters of the geyser t>asins elimi- 
nates silica from the water by its vital growth, and produces de- 
posits of silicious sinter; and that the thickness and extent of 
such deposits prove the importance of such vegetation as a geo- 
logical agent. 

— John Wiley, one of the oldest publishers in the United 
States, and well known among scientific men as the founder and 
head of the publishing-house of John Wiley & Sons, which has 
brought out so many engineering and scientific books in this 
country, died at his home in Eaat Orange, Feb. 21. Mr. Wiley was 
born in Flatbush, L.I., Oct. 4, 1808, but his parents removed 
shortly after to New York. At seventeen he entered his father's 
store, the firm then being Wiley, Lane, & Co. Later, upon the 
death of his father, he succeeded to the business, G. P. Putnam 
being his partner at the time. Charles Wiley, his son, was ad- 
mitted to the firm about forty years ago; and later William H. 
Wiley, well known among engineers, was also admitted, the firm 
name being changed to John Wiley & Sons. For nearly fifty 
years the office was in the old Mercantile Library building, 
recently demolished. Mr. Wiley was married in 1888 to Elizabeth 
S. Osgood. ' They had five children, — three sons and two daugh- 
ters. Mr. Wiley was one of the original founders of thi Church 
of the Puritans, this city, of which the Rev. Dr. Cheever was the 
pastor for so many years. He was an active member of the Ameri- 
can Home Missionary Society, and for many years its president. 
He was also an active member of the Congregational Union of 
New York. He removed to East Orange in 1851. 

— G. P. Putnam's Sons have in preparation "The Life and 
Writings of George Mason of Virginia," in the Early Statesmen 
Series; '* Chapters on Banking,*' by Professor Dunbar of Harvard, 
and **The Industrial and Commercial Supremacy of England,*' by 
the late Thorold Rogers, in the Economic Monographs; and 
** Drinking- Water and Ice-Supplies," in Dr. Prudden's Health 
Manuals. 

— The long-delayed Monograph I. of the Geological Survey on 
Lake Bonneville, an extinct lake of the Utah basin, by G. K. 
Gilbert, is at last published. The general character of the history 
of this ancient lake was given by the same author a number of 
years ago in the " Second Annual Report " of the survey ; and in 
a later report there was an essay by him on the topographic 
features of lake shores, now reprinted, with little change, as con- 
stituting an element in the discussion of the Utah basin. As 
now presented, the entire essay is a model of elaborate and delib- 
erate discussion. Taking the present monograph with the one on 
Lahontan by Russell, who was associated with Gilbert in the 
study of the Great Basin, it may be safely said that no other area 
of interior drainage in the world has received so complete an ex- 
amination, nor has yielded results of such wide importance. The 
sensitiveness of interior lakes to variations in the relation of rainfall 
to evaporation renders them of the highest value as indicators of 
climatic changes in the past. With this point in mind, the inter- 
pretation of their deposits discloses tbe existence of two moist 
periods, with an interval of dryness; and these are correlated 
with the two glacial and the single interglacial epoch, not only by 
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infereooe, bat b; the direct BMoclation of moraiulc deposits with 
. ttat lahe bedi. Hie volcanio manifeBtatioiiB duriog aod nttei the 
' esistetice of the lakes, and the faults occnrriog in the shore de- 
posit, add interesting oomplicatioiiB to this remarkable region. 

— Professor J, C. Smock, lately appointed chief of the New 
Jersey Geological Stirvej, where he some time ago served as 
asBistant under the late director, Professor Cook, has prepared a 
report on the building-stones of New York, issued in the second 
volume of the bulletins of the ITniversity of the Stale of New 
York, where Professor Smock has been engaged as economic geol- 
ogist of the State Museum for several years past. Reference is 
made to previous works of the kind, such as Jiiiien's " Report on 
the Building-Stones of New York " in the Tenth Census, MorriU's 
" Building and Ornamental Stones in the United States National 
Museum," the author's quarry list in a previous bulletin, and 
Others. The bulletin contains an introductory statement of the 
classification adopted: namely, crystalline rocks, embracing gran- 
ites and gneisse', trap rocks, and limestones and marbles; second, 
fragmectat rocks, including sandstones, conglomerates, and slates. 
The limestones and sandstones are further arranged according to 
the geological fnrmacions from which they are obtained. A 
hundred pages are then Kiven to a recital of the localities of 
quarries throughout the State. The uses, tests, and durability of 
the different kinds of stones occupy as many more pages. Under 
the first of these headings, we find a list of stones used in the more 



important buildings all over the State. A map is 
end of the volume, with the names of quarry district 

— The first geological survey of Ohio was underta 
and continued for two years. The work thc-n lapse 
when it was begun again with greater vigor. Professc 
being in charge; and under bis direction and that of 1 
Professor Edward Orton, numerous reports were iss 
1888. Owing to the reckless and irregular method of 
these volumes, complete sets are not often foue 
editions of S0,000 of certain volumes were printeil 
third organization of the survey was ma<le, and it is n 
as a continuous official department of the State. Pn 
is still in charge. The first annual report under th 
ditions is just iasued. It gives a brief review of the | 
reys, from which the above notes are taken; a gene 
the results of the previous survey?, with correction 
earlier statements in the light of recent explorations; 
amount of material concerning the nntural gas aO' 
have attracted so much attention during the past six 
extraordinary abundance of the natural gas is only 
the reckless manner in which it baa been wasted, 
decreaaing, and, in Professor Orton's opinion, shoulc 
ehiefiy for domestic uses. An excellent review of 
accounting for the occurrence of oil and gas is given. 
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, if any one wishes, he may buy it tor fiflj; oente. 

" Inveetigations of the New EhkI^d^ Meteorologies] 
for 1889, includes, besides the usual tabular summariee, 
lys on "Weather-Types in New_ EnRland," "The 8ea- 

tbe New England Coast," as observed in 1887, and the 
eristics of the New England Climate." The greater pnrt 
Te contributed by the director, Profeeaor W. M. Davis of 
College, and Professor W. Upton of Brown University. 
' on weather types opens a line of writing that might be 
to advantage in other State weather services, where some 
to the monotony of tbe annual tsbnlar reports would be 
;. The study of the sea-breeze is based on the reports of 
lundred volunteer ol>servera on and near the eastern coast 
Anaetta. from Newburyport to Plymouth. The irregu- 
the occurrence of the breeze is so great that it does not 

hopeful subject for further study. Professor Upton 



snmmariaes tbe climate of New England nnder the following 
headings: changeable and unsettled weather; great rangea of 
temperature, both daily and annual; variation of seasons from 
year to year ; eqnable distribution of temperature; and variety of 
local features from tbe low aouthem coast to the monntainona 
northern interior, 

— In Lif^incoW » Magazine for March. 1891, tbe first instal- 
ment of '* Some Familiar Letters by Horace Oreeley " form an 
interesting featnre. This is a series of letters written by Horace 
Qreeley to an intimate friend, and covers tbe period immediately 
preceding and during his political campaign. These letters are 
expected to remove many unfounded prejudices. Another of the 
aeries of " Round- Boliin Talks" appears in this number. Among 
tbe guests are Paul B. Du Chaiilu, George W. Childs, T. P. Gill, 
M.P., George Parsons lathrop, Julian Eawihome, and others. 
The piece de resistartoe 0/ this instalment is the story told by Paul 
Du Cbaillu of his discovery of the giirilla In Che wilds of Africa. 
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dyspepsia the stomach 
assimilate the food. The 
Phosphate assists the 
led stomach, making the 
s of digestion natural and 

8. McCon, Philadelphia, says: 

s dyspepsia, with suc- 



', ^. LxoHABn. Hinsdale, N. I 

best remedy for dyspepsia that ha 

a under my notice.." 

. H. AnnBEWB, Jefferson Medical 

Fbiladalphia, says : 

-onderfnl remedy which gave 

titying rssntts in the worst forms of 

ptiTe pamphlet tree. 

Ar4 ChMildl Workh Provldaacs, R. I. 



e of Snbstitntes and Imitations. 

■on.— Be anre the ivord " Hon 
■■■rlated on Ihe label. All other 
rlo« " — •-— - 



. Never sold In bulk. 



Speecti Reading and ArticQlatioo 
Teaching. 

By A. MELVILLE BELL. 

iVtce, 25 Centa. 

EVactical Instructions in the Art of Beading 
Speech from the Mouth ; and in the Art of 
Teaching Articulation to the Deaf. 

[This Work— wiitCsn at the «aggsrtton af Ulaa 
Sanh Fuller. Fitnolpia ol tha Boraoa Hanu School 
tor tha Deaf. Boatan, Mua — la, ao tar u known, the 
Bnt Treallae pubUahed od " Bpeaah Beading."] 

■' Admirable Id Ita oonoUeaeaa, eleameaa and tiee- 
dom from teohnloaUtr." 
" The almpUalt; and peitmUon ot thla Little book. 

" Full of exact and helptui obaerratlona." 
" A very Intereatlng and valuable work." 
" The rules are olearlv elven and wlU be ot great 
otlUly." 
" Every articulation teacher ahoold atody it." 
" A model ot olesnesa and aimpliottT, wlthonC 
having any of the puullng aymbola tbat tnmbie tbe 
oommon mind. . . . TbeexetalaesKlTeninspeeah- 
readlng from the Upa are eapeolally fntereatlnB. and 
ot great Importance far tbe stadeat of pbonetlcs." 
— Modem language Naie*. 

*«.* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 

4; Latiytttt Plice, In Tort 



IMERICIN HERQ-MVTHS. 

A Study In tbe Native BellKlana of the 
heater n Contlnant. 

By D. O, BsDrron. M.D. 8°. 81.7B. 

THE CRADLE OF THE SEMITES. 

By D. O. BuHTOH. H.B., snd Uobbis Jutbot, Jb. 

Ph.D. S<. 10 oeDta. 
N. D. C. HODGES, 47 U^ette PI., New York. 



NOTICES. 
Do not allow that cold ot that bronchial 
affection to become seated, when a remedy 
may be bad to check it in ils early stages. 
One we can safely recommend in all sucb 
cases is Scott's Emulsion of Pure Cod Liver 
Oil with the Hypophosphates of Lime and 
Soda, which has proved its great value in 
arresting tbe progress of consumption and 
all diseases of the respiratory organs. In 
fact, it has been used in numberless cases ot 
acute' and chronic colds and bronchitis with 
surprising effect. In most distressing aflec- 
lion, influenza, also, it has proved of great 
value, especially during the progress of the 
epidemic known as "la grippe." All who 
are subjected to sudden changes of tempera- 
ture, and are therefore liable to take severe 
colds, ought to have it on hand. It proves a 
boon in the household, saving much suffer- 
ing and many doctor's bills. 



A3SrY OF 

Prof. A. MELVILLE BELL'S WORKS 

— ON— 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World- English, 
etc., 

SUPPLIED BY 

N. D. C. HODGES, 

47 Lafbyette Place, N. T. 




DO YOU INTEND TO BDILD? 

The " Atlas of Sensible Low Cost Houses, with Supple- 
ment " {sent postpaid on receipt of $2) will aid you, no 
matter what style of house you may intend to build. 

N. D. C HODGES, 

47 Lafayette Place, New York. 
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A NEW MONTHLY 

THE INTERNATIONAL 

JODRNAL OF MICROSCOPY AND 

NATURAL SCIENCE. 

THE JOURNAL OF THE 

POSTAL HICKOSCOPICJU. AHD VESLBT 

RATURALISTS' SOCIETIES. 

Edited by ALFRED ALLEN and Rev. 

WILLIAM SPIERS. 

We have great pleasure in annonnc- 
ing to our roadera that we have decided 
tn publish the journal inonlhlj instead 
of quarterly. For the present year, ue 
an ejt|>eriment, the annual subaoription 
will 1 etnain the same as heretofore. 

CONTENTS OF JANUARY NUMBER: 

To Our ReBjlera. 
PresUential Address 

Steps in onr Enowtedge of the Organic 
World. 
The Mountain Sphinx. 

Append icul aria, with its " Hniu," Illustrated. 
Eoch'B Remedy for Tuberculosia. 
Aspect of the HeaTens — January. 
Halt-an-Hour at the MicroBcope, with Mr. 
Tuffen West. 

Fnraminifera from Atlantic Soandinga. 

Rkin of Echinus. 

Lingual RiblxiD of Cjalosloma elegans. 
Correspondence . 
Queries. 

Sale and Exchange Column. 
BeviewB, 

The Wesley Naturalists' Society. 
Two Lithographic Plates. 

$1.75 Per Year. 

Ti> Scfence subacribere, (1.00 tor one year. 



READY SOON. 

THE LABRADOR COAST 

A Journal of two Summer Cruises to that 
region: with notes on its early discovery, 
on tbe Eskimo, on its physical geography, 
geology and naturul history, together with 
a bibliography of charts, works and articles 
relating to tbe civil and natural hiatory of 
the Labrador Peninsula. 
By ALPHEUS SPRING PACKARD, M.D.. Ph.D. 
8°, about 400 pp., $3.50. 



By CURENCE LOWN and HENRY BOOTH, 
This book is the resnlt of an attempt 
collect tbe scattered notices of fossil resii 
exclusive of (hoee on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from eerty vegetation. 



NEW BOOKS. 

RACES AND PEOPLES. 

Bj DANIEL G. BRINTON, M.D. 

"Tbe book is b"<"S. thordughlr ((ood. and »lll ionf 
remaia tbe beat acoeHible HemeuMr]! etbiiOK'ai')>] 



CP at «hiDb It treala In the blglish tuiguage," 
£ 1»okia an eioelleDt one, and we can bnrtUr 

■-ThtUonM. 

usefol and really IntBrestinjc vork. which de- 
■a to be wideLr read and studied both Id Europe 
KmerliM."— ^igMon (Oag.) lleraid. 
bla volume Is oioit BClmulatlUK- It i» written 

^eat flLflarnesri. so that anjbihlj aau under- 

JTie S'ew York Time: 

- Brincan luTests blasclentlfio llluUcaliooa uid 
remcnl* wkb an iDriPBurihablH charm of u»r- 
ao tbat 'Racea and Peoples.' avowedl}' ■ roa- 
ord of diaoovered faoU. U In nwlitya stronii atlm- 
' Dt ta the Imagination."— Philadelpbla Public 

Tbe work la IndiapenBableloIbe atudent wbo re- 

^rapblc^ reading."— i%i1a<Ir;pAia Timef. 

Prtce, poitpald, 01.79. 

BY THE SAME AUTHOR. 
m PREPARATION. 

THE AMERICAN RACE: 

A Linguistic Classification and Ethnographic 
Description of tbe Native Tribes of North 
and South America. This ia the first at- 
tempt ever made to clasajfy all tbe Indian 
tribes by tbeir languages, and it also treats 
of their customs, religions, physical traits, 
arts, antiquities, and traditions. The work 
comprises the results of several years of 
study in this special Beld. 

Price, postpaid, 9^. 

iIaladY; or, Suf- 
ferers froi ' Ner?es.' 

An introduction to public consideration, 
from a non-medical point of view, of a eon. 
dition of ill-health which is increasingly 
prevalent iu all ranks of society. In the 
first part of this work the author dweUs on 
tbe errors in our mode of treating Neuras- 
thenia, consequent on the wide igtioranee at 
the euliject which still prevails: in the sec- 
ond part, attention Is drawn to the principal 
causes of the malady. Tbe Hllegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervoui' eibaiiition and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 
12", 184 pp., $1.50. 

THE WINNIPEG COUNTRY; 
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Illnstrations and a Map. 
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LIGHTNING-KOD PROTECTION. 

What is the Problem ? 

Peking a meaDS of protection from lightning-dis- 
, we bave in view two objects, — the one the prevention 
Age to buildings, and the other the prevention of 
;o life. In order to destroy a building in whole or in 

is necessary that work should be done ; that is, as 
its express it, energy is required. Just before the 
ig-discharge takes place, the energy capable of doing 
lage which we seek to prevent exists in the column 
extending from the cloud to the earth in some form 
kes it capable of appearing as what we call electricity. 
II therefore call it electrical energy. What this 
d energy is, it is not necessary for us to consider in 
ce ; but that it exists there can be no doubt, as it 
is itself in the destruction of buildings. The problem 

have to deal with, therefore, is the conversion of this 
into some other form, and the accomplishment of this 

a way as shall result in the least injury to property 

Why have the Old Rods Failed ? 

1 lightning-rods were first produced, the science of 
ct was entirely undeveloped ; that is to say, in the 
of the last century scientific men had not come to 
le the fact that the different forms of energy — heat, 
ij, mechanical power, etc. — were convertible one 
I olber, and that each could produce just so much of 
file other forms, and no more. The doctrine of the 
bion and correlation of energy was first clearly 
oat in the early part of this century. There were, 
r, Bome facts known in regard to electricity a hundred 
Igr years ago; and among these were the attracting 
if points for an electric spark, and the conducting 
4 metals. Lightning-rods were therefore introduced 
e idea that the electricity existing in the lightning- 
{e could be conveyed around the building which it 
posed to protect, and that the building would thus be 

[uestion as to dissipation of the energy involved was 
il^ored, naturally ; and from that time to this, in 
the best endeavors of those interested, lightning-rods 
eted in accordance with Franklin's principle have not 
kl satisfactory protection. The reason for this is ap- 
ivhen it is considered that this electrical energy exist- 
be atmosphere before the discharge, or, more exactly, 
coliimn of dielectric from the cloud to the earth, 
eferred to, reaches its maximum value on the surface 
eotidiictors that chance to be within the column of 
ie; so that the greatest display of energy will be on 
face of the very lightning-rods that were meant to 
and damage results, as so often proves to be the case. 
Q 'bt understood, of course, that this display of energy 
MffCade of the old lightning-rods is aided by their 
or less insulated from the earth, but in any 



event the very existence of such a mass of metal as an old 
lightning-rod can only tend to produce a disastrous dissipation 
of electrical energy upon its surface, — ** to draw the light- 
ning, '^ as it is so commonly put. 

Is there a Better Means of Protection? 

Having cleared our minds, therefore, of any idea of 
' conducting electricity, and keeping clearly in view the fact 
that in providing protection against lightning we must fur- 
nish some means by which the electrical energy may be 
harmlessly dissipated, the question arises, '* Can an improved 
form be given to the rod, so that it shall aid in this dissipa- 
tion ? '' 

As the electrical energy involved manifests itself on the 
surface of conductors, the improved rod should be metallic; 
but, instead of making a large rod, suppose that we make it 
comparatively small in size, so that the total amount of 
metal running from the top of the house to some point a 
little below the foundations shall not exceed one pound. 
Suppose, again, that we introduce numerous insulating joints 
in this rod. We shall then have a rod that experience shows 
will be readily destroyed — will be readily dissipated — when 
a discharge takes place; and it will be evident, that, so far as 
the electrical energy is consumed in doing this, there will be 
the less to do other damage. 

The only point that remains to be proved as to the utility of 
such a rod is to show that the dissipation of such a conduc- 
tor does not tend to injure other bodies in its immediate 
vicinity. On this point I can only say that I have found no 
case where such a conductor (for instance, a small wire or 
gilding) has been dissipated, even if resting against a plas- 
tered wall, where there has been any material damage done 
to surrounding objects. 

Of course, it is readily understood that such an explosion 
cannot take place in a confined space without the rupture of 
the walls (the wire cannot be boarded over ) ; but in every 
case that I have found recorded this dissipation takes place 
just as gunpowder burns when spread out on a board. The 
objects against which the conductor rests may be stained, 
but they are not shattered. 

I would therefore make clear this distinction between the 
action of electrical energy when dissipated on the surface of 
a large conductor and when dissipated on the surface of a 
comparatively small or easily dissipated conductor. When 
dissipated on the surface of a large conductor, — a conduc- 
tor so strong as to resist the explosive effect, — damage re- 
sults to objects around. When dissipated on the surface of 
a small conductor, the conductor goes, but the other objects 
around are saved. 

A Typical Case of the Action of a Small Conductor. 

Franklin, in a letter to Ck>llin9on read before the Royal 
Society, Dec. 18, 1755, describing the partial destruction by 
lightning of a church- tower at Newbury, Mass., wrote, 
'* Near the bell was fixed an iron hammer to strike the 
hours; and from the tail of the hammer a wire went down 
through a small gimlet-hole in the floor that the bell stood 
upon, and through a second floor in like manner; then bori- 
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zon tally under and near the plastered ceiling of that second 
floor, till it came near a plastered wall ; then down by the 
side of that wall to a clock, which stood about twenty feet 
below the bell. The wire was not bigger than a common 
knitting needle. The spire was split all to pieces by the 
lightning, and the parts flung in all directions over the 
square in which the church stood, so that nothing remained 
above the bell. The lightning passed between the hammer 
and the clock in the above mentioned wire, without hurting 
either of the floors, or having any effect upon them (except 
making the gimlet-holes, through which the wire passed, a 
little bigger), and without hurting the plastered wall, or any 
part of the building, so far as the aforesaid wire and the 
pendulum-wire of the clock extended ; which latter wire was 
about the thickness of a goose-quill. From the end of the 
pendulum, down quite to the ground, the building was ex- 
ceedingly rent and damaged. . . . No part of the aforemen- 
tioned long, small wire, between the clock and the hammer, 
could be found, except about two inches that hung to the 
tail of the hammer, and about as much that was fastened to 
the clock; the rest being exploded, and its particles dissi- 
pated in smoke and air, as gunpowder is by common fire, 
and had only left a black smutty track on the plastering, 
three or four inches broad, darkest in the middle, and fainter 
towards the edges, all along the ceiling, under which it 
passed, and down the wall.'' 

Mathematical Theory. 

There is stored up in each cubic centimetre of the column 
of dielectric from the cloud to the earth, just before the 
lightning-discharge, an amount of electrical energy given by 

the expression — KE^. where K is the specific inductive 

Stt 

<;apacity of the dielectric air, and E the electro-motive in- 
tensity, both in electrostatic units. This expression is given 
on p. 156, Vol. I., second edition, of Maxwell's ** Treatise on 
Electricity and Magnetism." Substituting the values of K 
and E (remembering, of course, that they are in electrostatic 
units), and reducing, we And that the amount of energy in- 
volved amounts very nearly to one foot-pound for each cubic 
foot of air involved. If we consider that the dissipation of 
this electrical energy takes place throughout the whole length 
of the column of dielectric from the cloud to the earth, we 
shall see that all the energy that we have to care for in our 
lightning-rod is that existing In the section of the column 
contained between two horizontal planes passing through 
the top and foundation of our house respectively. This may 
not, of course, be strictly true, but it must be essentially. 

No reason can be assigned why the electrical energy 
should disappear at the top, or at the bottom, or at the centre, 
of the column of dielectric in which it exists, so that it is 
reasonable to maintain that what we call a lightning-flash is 
simply a line of air in which the electrical energy is being 
dissipated as heat The energy, therefore, is transmitted, 
not from the cloud to the earth or from the earth to the 
cloud, but horizontally from all portions of the dielectric to 
some central core where it appears as heat, and where the 
phenomenon we call a lightning-flash is manifested. 

One result of this consideration is, that, in order to pro- 
duce the amount of energy which is known to exist in 
lightning-discharges, the radius of the column of dielectric 
at the surface of the earth must be very considerable, in 
order that there shall be a sufficient mass of air to furnish, 
at the rate of one foot-pound per cubic foot, enough energy 
to produce the well-known results. N. D. C. Hodqes. 



ABISTOTLB AS A NATURALIST. » 

Havino had occasion of late years to make myself acqu 
with the observations and ideas of ancient writers upon ir 
connected with natural history, and having been thus men 
ever impressed by the unique position which in this respect i 
by Aristotle, it appears to me that a %hort essay upon the s 
may prove of interest to readers of various kinds. Therefore, 
as space permits, I will render the results of my own inquii 
this direction; but, as it is far from an easy task to estimati 
justice the scientific claims of so pre-scientific a writer, I si 
greatly obliged to more professed students of Aristotle if th< 
indicate, either publicly or privately, any errors of fact or of 
ment into which it may appear that I have fallen. 

Aristotle died B.C. 323, in the sixty-third year of his age 
a personal friend and devoted pupil of Plato, — who, in tun 
a friend and pupil of Socrates, — his mind was at an earl 
brought U9der the immediate influence of the best thinki 
antiquity. Nevertheless, although entertaining a profound 
eration for his master, like a true devotee of truth, he di 
allow bis mind to become unduly dominated even by the autl 
of so august a tutor ; and in after-life he expressly broke 
from the more mystical principles of Platonic method, 
still a young man, he was invested with the magnificent of 
educating Alexander the Great. He held this position for a ] 
of four years, and then the young prince, at the age of eigj 
became regent. It is interesting to note that the i*elations ' 
subsisted between tbis greatest pbilosopher and this greates 
eral in tbe world^s history were throughout relations of wa 
friendship. Indeed, had it not been for tbe munificent aid 
was afterwards given by Alexander, it would bave been in 
ble for Aristotle to have prosecuted the work which he a 
plidbed. 

Questions bave been raised, not only as to tbe authenticity < 
work, but also as to the originality of much that is undoubted 
thentic. Into these questions, however, I need not go. Whet 
not Aristotle borrowed from other writers without acknowledg 
it is certain that in his writings alone are preserved the reco 
early biological thought and observation, which would oth< 
have been lost; and the preservation of these records is of 
importance for our present purpose than is the question to ' 
such thought and observation were in every case due. 

Whether we look to its width or to its depth, we must 
conclude that the range of Aristotle's work is wholly witb 
parallel in the history of mankind. Indeed, it may be said 
there is scarcely any one department of intellectual activity ^ 
the mind of this intellectual giant has not exerted more c 
influence, in some cases by way of creation, in others by « 
direction. The following is a list of the subjects on which 
totle wrote: physics, astronomy, meteorology, zoology, cm 
tive anatomy, physiology, and psychology ; poetry, ethics, rbi 
logic, politics, and metaphysics. Of these subjects he was 
successful in his treatment of the second series as I have air 
them, or of the more abstract and least rigidly scientific. 
<< Politics " he gave the outlines of two hundred and twent 
constitutions, and, although but a fragment of his whole w 
this direction has come down to us, it is still regarded as c 
the best treatises that has ever been written on the subject 
"Ethics," "Rhetoric," and "Logic," also, still present 
more than a merely historical interest, for be may be said t( 
correctly laid down the fundamental principles of these sci 
his analysis of the syllogism, in particular, having left but 
paratively little for subsequent logicians to complete ; and, '. 
bis "Metaphysics" alone would have been sufficient to 
placed him among the greatest thinkers of antiquity. 

That his labors in tbe field of more exact science sboul 
now present a comparable degree of value, is, of course, in 
ble. At the time when he wrote, the very methods of 
science were unknown ; and I think it constitutes-the stroDf 
all his many claims to our intellectual veneration that he wa 
to perceive so largely as he did the superior value of tbe obj 
over tbe subjective methods in matters pertaining to natun 

' From The Contemporary Review. 
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When we remember how hiveterate and how universal is 
adage of all early thought to the subjective methods; 
ve remember, that, for the best part of twenty centuries 
e birth of Artetotle, the intellect of Europe was still held 
:be chains of that bondage; and when we remember that 
the present time, with all the advantages of a long and pain- 
Brienoe, we find it so extremely difficult to escape it, — 
^e remember these things, we can only marvel at the scien- 
tinct of this man who, although nurtured in the school of 
ras able to see — darkly, it may be, and, as it were, in the 
future things, but still was able to see — that the true 
oi science is the method of observation and experiment. 
B^ho desire to learn,'* he said, ** must first learn to doubt, 
Qce is only the solution of doubts ; " and it is not possible 
yncisely to state the intellectual duty of scepticism, or the 
•imt necessity of proof, which thousands of years of 
toil have now enabled all intelligent men more or less to 

rtheleflB, as I have said, the vision of scientific method 
Aristotle had was a vision of that which is only seen in 
be image of the great truth which he perceived was largely 
d by passing through the medium of pre-existing thought. 
oently, of late years a great deal of discussion has taken 
Q the subject of Aristotle's method. On the one hand, it 
ttained that he is entitled to the place which is usually 
i to Bacon as the father of the inductive methods ; while, 
other hand, it is maintained that in respect of method he 
t ipBke any considerable advance upon his predecessors. 
opinion, a just estimate lies between these two extremes. 
or example, the following passages from his writings: — 
» most not accept a general principle from logic only, but 
rove its application to each fact, for it is in facts that we 
)ek general principles, and these must always accord with 

9 reason why men do not sufficiently attend to the facts is 
mnt of experience. Hence those accustomed to physical 
are more competent to lay down the principles which have 
•naive application ; whereas others who have been accus- 

10 many assumptions without the apposition of reality, 
ijr down principles because they take few things into con- 
00. It is not difficult to distinguish between those who 
iRMD facts and those who argue from notions." 

ilar passages to the same effect might be quoted, and 
t that the true method of inductive research could not 
its leading principles more clearly enunciated ; and to 
i adQch is in itself enough to place Aristotle in the foremost 
BODg the scientific intellects of the world. But it would 
mooable to expect that this great herald of scientific 
I dionld have been able, with any powers of intellect, to 
ilirely emancipated himself from the whole system of pre- 
boagbt; or in the course of a single lifetime to have fully 
the great lesson of method which has only been taught by 
t experience of more than twenty centuries after his death. 
ingly, we find that, although he clearly divined the true 
les of research, he not unfrequently fell short in his appli- 
9f those principles to practice. In particular, he had no 
fee idea of the importance of verifying each step of a re- 
or each statement of an exposition ; and therefore it is 
]j often that bis own words just quoted admit of being 
against himself, — *' It is easy to distinguish between those 
goe from facts and those who argue from notions.*' To 
ijty a single example, he says that if a woman who has 
-ferer looks at herself in a mirror, the mirror will become 
d with a bloody mist, which, if the mirror be new, can only 
bed off with difficulty. Now, instead of proceeding to 
this <dd wife's tale, he attempts to explain the alleged fact 
anUing assemblage of absurd ** notions." And numerous 
intnnrrn might be given to the same effect. Nevertheless, 
he whele, or as a general rule, in his thought and lang^uage, 
node of conceiving and grappling with problems of a sci- 
Jdadf in the importance which he assigns to the smallest 
mA hk the general cast of reasoning which he employs, 
ii leeeiiiUes, much more closely than any other philoso- 




pher of like antiquity, a scientific investigator of the present 
day. 

Thus, in seeking to form a just estimate of Aristotle's work in 
natural history, we must be careful, on the one hand, to avoid the 
extravagant praise which has been lavished upon him, even by 
such authorities as Cuvier, De Blainville, Isidore St. Hilairo, etc. ; 
and, on the other hand, we must no less carefully avoid the un- 
fairness of contrasting his working methods with those which have 
now become habitual. 

In proceeding to consider the extraordinary labors of this ex- 
traordinary man, in so far as they were concerned with natural 
history, I may begin by enumerating, but without waiting to 
name, the species of animals with which we know that he was 
acquainted. From his works on natural history, then, we find 
that he mentions at least 70 species of mammals, 150 of birds, 20 
of reptiles, 116 of fish, 84 of articulata, and about 40 of lower 
forms, making close upon 500 species in all. That he was accus- 
tomed from his earliest boyhood to the anatomical study of animal 
forms, we may infer from the fact of his father having been a 
physician of eminence, and an Asclepiad; for, according to Gkilen^ 
it was the custom of the Asclepiads to constitute dissection part 
of the education of their children. Therefore, as Aristotle's boy- 
hood was passed upon the seacoast, it is probable that from a 
very early age his studies were directed to the anatomy and 
pbysiology of marine animals. But, of course, it must not be 
concluded from this that the dissections then practised were com- 
parable with what we understand by dissections at the present 
time. We find abundant evidence in the writings of Aristotle 
himself that the only kind of anatomy then studied was anatomy 
of the grosser kind, or such as might be prosecuted with a carv- 
ing-knife as distinguished from a scalpel. 

We generally hear it said that as a naturalist Aristotle was a 
teleologist, or a believer in the doctrine of design as manifested in 
living things: therefore I should like to begin by making it clear 
how far this statement is true ; for, unquestionably, when such 
an intellect as that of Aristotle is at work upon this important 
question, it behooves us to consider exactly what it was that he 
concluded. 

Now, I do not dispute — indeed, it would be quite impossible to 
do so — that Aristotle was a teleologist, in the sense of being in 
every case antecedently convinced that organic structures are 
adapted to the performance of definite functions, and that the 
organism as a whole is adapted to the conditions of its existence. 
Thus, for example, he very clearly says, ** As every instrument 
subserves some particular end, that is to say, some special func- 
tion, so the whole body must be destined to minister to some ple- 
nary sphere of action; just as the saw is made for sawing, — this 
being its function, — and not sawing for the saw." 

But in any other sense than this of recognizing adaptation in 
Nature, I do not think there is evidence of Aristotle having been 
a teleologist. In his ** Metaphysics " he asks the question whether 
the principle of order and excellence in Nature is a self -existing 
principle inherent from all eternity in Nature herself; or whether 
it is like the discipline of an army, apparently inherent, but really 
due to a general in the background. Aristotle, I say, asks this 
question; but he gives no answer. Similarly, in his ** Natural 
History," he simply takes the facts of order and adaptation as 
facts of observation: and therefore in biology I do not think that 
Aristotle can be justly credited with teleology in any other sense 
than a modem IHurwinist can be so credited ; that is to say, he is 
a believer in adaptation, or final end, but leaves in abeyance the 
question of design, or final cause. The only respect in which he 
differs from a modem Darwinist, although even here the school 
of Wallace and Weismann agree with him, is in holding that 
adaptation must be present in all cases, even where the adaptation 
is not apparent. In the case of rudimentary organs, he is puzzled 
to account for structures apparently aimless, and therefore he in- 
vents what we may term an imaginary aim by saying that Nature 
has supplied these structures as ** tokens," whereby to sustain her 
unity of plan. This idea was prominently revived in modem 
pre-Darwinian times; but in the present connection it is enough 
to observe that hero, as elsewhere, Aristotle personifies Nature as 
a designing or contriving agency, having the attainment of order 
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and harmony as the 6nal end or aim of all her work. He appears, 
however, clearly to have recognized, that, so far at least as science 
is concerned, such personification is, as it were, allegorical ; for 
he expressly says that if he were asked whether Nature works out 
her designs with any such conscious deliberation, or intentional 
adjustment of means to ends, as is the case with a builder or 
a shipwright, he would not be able to answer. All, therefore, 
that the teleology of Aristotle amounted to was this : he found 
that the hypothesis of purpose was a useful working hypothesis 
in his biological researches. There is nothing to show that he 
would have followed the natural theologians of modem times, 
who seek to rear upon this working hyi)othe8is a constructive ar- 
gument in favor of design. On the other hand, it is certain that 
ne would have differed from these theologians in one important 
particular; for he everywhere regards the purposes of Nature as 
operating under limitations imposed by what he calls absolute 
necessity. Monsters, for example, he says are not the intentional 
work of Nature herself, but instances of the victory of matter over 
Nature ; that is to say, they are instances where Nature has failed 
to satisfy those conditions of necessity under which she acts. 
Thus, even if there be a disposing mind which is the author of 
Nature, according to Aristotle it is not the mind of a creator, but 
rather that of an architect, who does the l>est he can with the 
materials supplied to him, and under the conditions imposed by 
necessity. 

Turning, now, to the actual work which Aristotle accomplished 
in the domain of biology, I will first enumerate bis more impor- 
tant discoveries upon matters of fact, and then proceed to men- 
tion his more important achievements in the way of generalization. 
He correctly viewed the blood as the medium of general nutri- 
tion, and knew that for this purpose it moved through the blood- 
vessels from the heart to all parts of the body, although he did not 
know that it returned again to the heart, and thus was ignorant 
of what we now call the circulation. But he was the first to 
find that the heart is related to the blood- vascular system ; and 
this he did by proving, in the way of dissection, that its cavities 
are continuous with those of the large veins and arteries. Nor 
did he end here. He traced the course of these large vems and 
arteries, giving an accurate account of their branchings and dis- 
tribution. He knew perfectly well that arteries contain blood; 
and this is a matter of some importance, because it has been the 
habit of historians of physiology to affirm that all the ancients 
supposed arteries to contain air. In speaking of the cavities of 
the heart, he appears to have fallen into the unaccountably fool- 
ish blunder of saying that no animal has more than three, and 
that some animals hav^e as few as one. But, although this ap- 
parent error has been harped upon by his critics, it is clearly no 
error at all. Professor Huxley has shown that what Aristotle 
here did was to regard the right auricle as a venous sinus, or as a 
part of the great vein, and not of the heart. The only mistake of 
any importance that he made in all his researches upon the anatomy 
of the heart and blood-vessels, was in supposing that the number 
of cavities of the heart is in some measure determined by the size 
of the animal. Here he undoubtedly laya himself ox)en to the 
charge of basing a general and erroneous statement on a precon- 
ceived idea, without taking the trouble to test it by observation. 
But we may forgive him this little exhibitioa of negligence when 
we find that it was committed by the same observer, who cor- 
rectly informs us that the heart of the chick is first observable as 
a pulsating point on the third day of incubation, or who graphi- 
cally tells us that just as irrigating trenches in gardens are con- 
, structed to distribute water from one single source through 
numerous channels, which divide and subdivide so as to convey 
it to all parts, and thus to nourish the garden-plants which grow 
at the expense of the water, so the blood vessels start from the 
heart in a ramifying system, in order to conduct the nutritive 
fluid to all rei!ions of the body. Lastly, Aristotle experimented 
on coagulation of the blood, and obtained accurate results as to 
the comparative rates with which the process takes place in the 
blood of different animals. He also correctly described the phe- 
nomenon as due to the formation of a mesh work of fibres, but he 
appf ars to have erroneously supposed that these fibres exist in the 
blood before it is drawn from the body. 




So much, then, for his views npon the heart, die blood, a 
blood-vessels. He was less fortunate in his teaching abo 
bladder, kidneys, liver, spleen, and so forth, because he I 
sufficient physiological data to go upon. Still, one wonld 
he might have avoided the error of attributing the format 
urine to the bladder, seeing that he had gone so far as to pc 
that the kidneys separate out the urine, which, as he ooi 
says, then flows into the bladder. Hia chapters on the di| 
tract display a surprisingly extensive and detailed inyeil| 
of the alimentary systems of many animals, and the o^ 
made are for the most part accurate. In particular, his 
tions of the teeth, oesophagus, epiglottis, and the mec 
deglutition, display so surprising an amount of careful 
tailed observation throughout the vertebrated series, tiiil 
read much like a modern treatise upon these branches of 
parative anatomy. The same remark applies to his disqniaifc 
horns. Where inaccurate, his mistakes here are mostly doe 
ignorance of exotic forms. 

Adipose tissue he correctly viewed as excess of nutritive i 
extracted from the blood, and he noted that fatness is inim 
propagation. Marrow he likewise correctly regarded as I 
to do with the nutrition of t)ones, and observed that i 
embryo it consists of a vascular pulp. 

That Aristotle should have had no glimmering notion dt 
the nervous system or of its functions, is, of course, not 9 
ing; but to me it is surprising that so acute an observer 
have failed to perceive the physiological meaning of m 
Although he knew that they are attached to bones, tha 
occur in greatest bulk where most strength of movement 
quired, — such as in the arms and legs of man, the breasts oj 
and so forth, — and although he must have observed that it 
cles swell and harden when the limbs move, yet it never o( 
to him to connect muscles with the phenomena of mov 
He regarded them only as padding, having also in some 
do with the phenomena of sensation. Thus we appeari 
one of those curious instances of feeble observation with 
every now and then he takes us by surprise. To give 
thetically a still more strange example of what I mean, oat 
think that there is nothing in the economy of a starM 
echinus niore conspicuous, or more calculated to arreiMiii 
than the ambulacral system of tube feet; yet An^ihi' 
describing many other parts of those animals, is quite llilBft 
this afnbulacral system. I think this fact can only beexj 
by supposing that he confined his observations to dead spec 
but, as he was not an inland naturalist, even this expli 
does not acquit him of a charge of negligence, which 
oontrasted with his customary diligence, appears to me c 
dinary. 

His ignorance of the nervous system led him to a va 
speculative errors. In particular, be was induced to reg 
heart as the .seat of mind, and the brain as a bloddless 
whose function it was to cool the heart, which he suppose 
not only the organ of mind, but also an apparatus for cool 
blood, and by it the food. The respiratory system was a 
ceived by him as a supplementary apparatus for the pur 
keeping the bod)^ cool, — a curious illustration of early 
sophical thought arriving at a conclusion which, to use 1 
terminology, was directly opposed to the truth. Nevei 
the reasoning which landed him in this erroneous conclus 
not only perfectly sound, but also based upon a large in 
from facts, the observation of which is highly creditabl 
reason why he supposed the office of respiration to be that 
ing the body was because nearly all animals which res 
means of lungs exhibit a high temperature ; and, imagini 
temperature or ** vital heat " was a property of the living 
inference was inevitable that the functton of the lungs \ 
of keeping down the temperature of warm-blooded animals 
then, his error was due to deficiency of information, and t 
has to be said of the great majority of his other errors, 
stance, with regard to the one already mentioned about tl 
being the seat of mind, this is usually said by comment 
have been due merely to the accident of the heart occu 
central position ; and no doubt such was partly his reason 
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1 that poeition the noblest, and repeatedly argues that 
x>unt it must be the seat of mind. But over and above 
::al, not to say childish, reason, I think he must have 
er : for, seeing that the error is a very general one in 
osophical thought,— we find it running through the 
id it is still conventionally retained by all poetic writers, — 
> must look for some more evident reason than that of 
ion to account for it ; and this reason I take to be the 
i influence on the heart-beat which is caused ^y emo- 
irious kinds. Furthermore, Aristotle expressly assigns 
ing as another of his reasons: **In the embryo the 
•ars in motion before all other parts, as if it were a living 
id as if it were the beginning of all animals that have 

, now, for a moment to Aristotle's still more detailed 
I in comparative anatomy and physiology, his most re- 
researches are, I think, those on the Cetacea, Cnistacea, 
dopoda. Here the amount of minute and accurate ob- 
whicb he displayed is truly astonishing, and in some 
tatements on important matters of fact have only been 
I our own century; such, for instance, as the peculiar 
ropagation which has now been re-discovered in some 
^halqpoda,^ He also knew the anomalous fact that in 
lals the vitellus is joined to the mouth of the embryo; 
iain species of cartilaginous fish the embryo is attached 
nt by the intervention of a placenta- like structure ; and, 
letailed so many anatomical discoveries, both as regards 
»rata and invertebrata, that a separate article would be 
make them intelligible to a general reader. In this 
I, therefore, I will only again insist upon the enormous 
between Aristotle and the great majority of his illus- 
Dtrymen in respect of method. Unless it can be shown 
leient writer has been led to anticipate the results of 
Boovo^ by the legitimate use of inductive methods, he 

more credit for his guesses when they happen to have 
than he does when they happen to have been wrong. 

iver, is a consideration which we are apt to neglect. 
find that an old philosopher has made a statement which 
9 afterwards shown to be true, we are apt to regard the 
of of remarkable scientific insight ; whereas, when we 
) the reasonings which led him to propound the state- 
Dsoally find that they are of a puerile nature, and only 
to hit the truth, as it were, by accident. Among a 
' guesses made at random and in ignorance, a certain 
) may well prove right; but, under these circumstances, 
r)H) happens to make a correct guess deserves no more 

1 he who happens to have made an erroneous one. In- 
lay deserve even less credit. For instance : when the 
ana, on a basis of various mystical and erroneous specu- 
>pounded a kind of dim adumbration of the heliocentric 
r from deserving any credit for superior sagacity at the 
modem science, they merit condemnation for their ex- 
theorizing and unguarded belief. In their time, what- 
nce there was lay on the side of the then prevalent view 
nm moves round the earth: therefore, when, without 
uij counter evidence of a scientific kind, they affirmed 
irth moved round the sun, they were merely displaying 
:>f what the Yankees call ** pure cussedness; " that is to 
were shutting their eyes to the onlj evidence which was 
and showing their own obstinacy by propounding a 
pposite view. The sound maxim in science is, that he 
who proves; and this is a maxim which many classical 
onld do well to remember when writing about the sci- 
calations of the early Greeks. 

have made these remarks in order again to emphasize 
', QDiqiie position which Aristotle holds among his con- 
m in this respect. Instead of giving his fancy free 
*' the high priori road," he patiently plods the way 
ft reaearch; and, when he proceeds to generalize, 
o as far as possible upon the basis of his inductive 

', denies that the eyldeoce Is safllcient to otiow tbst Arls- 



Coming, now, to his generalizations, it was a true philosophical 
insight which enabled Aristotle to perceive in organic nature an 
ascending complexity of organization from the vegetable kingdom 
up to man. Instead of the three kingdoms of Nature, which were 
afterwards formulated by the alchemists, and which m general 
parlance we still continue to preserve, namely, the mineral, vege- 
table, and animal — instead of these three kingdoms, Aristotle 
ad(^ted the much more philosophical classification of Nature into 
two divisions, the organic and the inorganic, or the living and 
the not-living. Nevertheless he fell into the error — which was, 
indeed, almost unavoidable in his time — of supposing that there 
is a natural and a daily passage of the one into the other. How- 
ever, he again shows his philosophical insight where he points out 
the leading distinctions between plants and animals, the former 
manifesting life in the phenomena of nutrition alone, including 
germination, growth, repair, and reproduction ; while the latter, 
besides these, exhibit also the phenomena of sensation, volition, 
and spontaneous movement. He was not so fortunate in his 
attempts at drawing the boundary -lines between plants and ani- 
mals : for while he correctly guessed, from erroneous observation, 
that sponges should be classified as animals, he decided in favor 
of placing the hydroid {K>lyps among the plants; and he appears 
to have classified certain testaceous moUusks in the same cate- 
gory. Man, of course, he places at the head of the animal king- 
dom, and shows a profound penetration in drawing the true psy- 
chological distinction between him and the lower animals ; namely, 
that animals only know particular truths, never generalize, or 
form abstract ideas 

His conception of life was more in accordance with that of 
modem science than that of any of the other conceptions which 
have been formed of it either in ancient times or the middle ages, 
for he seems clearly to have perceived the error of regarding the 
** vital principle" otherwise than as an abstraction of our own 
making. Life and mind, in his view, were abstractions pertain- 
ing to organisms, just in the same way as weight and heat are 
abstractions pertaining to inanimate objects. For convenience of 
expression, or even for purposes of research, it may be desirable 
to speak of weight and heat as independent entities : but we know 
that they cannot exist apart from material objects ; that they are 
what we term qualities, and not themselves objects. And so with 
life and mind : they are regarded by Aristotle as qualities — or, as 
we should now say, functions — of organisms. And here we 
must remember that the whole course of previous speculation'on 
such matters proceeded on the assumption that the vital principle 
was an independent entity superadded to organisms, serving to 
animate them as long as it was united to them, leaving them to 
death and decay as soon as it was withdrawn from them, and 
even then being itself able to survive as a disembodied spirit, en- 
joying its conscious existence apart from all material conditions. 
Thus it was that the creations of early thought peopled the world 
with ghosts and spirits more numerously than Nature had sup- 
plied it with living organisms. Now, Aristotle boldly broke away 
from this fundamental assumption of the vital principle as an 
independent and superadded entity. In the phenomena of life 
and mind he saw merely the functions of organism : he assigned 
to them both a physical basis, and clearly perceived that for any 
fruitful study of either we must have recourse to the methods of 
physiology. 

The scientific genius which could have enabled a man in those 
days thus to have anticipated the temper of modem thought, ap- 
pears to me entitled to our highest veneration. Here, perhape 
more than anywhere else, he showed his instinctive appreciation 
of the objective methods; and here it is that the longest time 
has been taken for mankind to awaken to the truth of his appre- 
ciation. 

In subsequent centuries, when European thoi^ht drifted away 
from science into theology, the question was long and warmly 
debated whether or not Aristotle believed in the immortality of 
the soul. The truth of the matter is that his deliverances upon 
this question are more scarce than clear. The following brief 
passage, however, appears to show that he regarded the thinking 
principle, as distinguished from the animal soul, to be virtually 
independent of the corporeal organization: **Only the intellect 
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•.'.'<■ V'...'. •.'.. i;-i»/j«.rf was iimM warndv «]i b:iji-.i. ili.- ,.., ,■,. . 
V* #»•>•.* •.' ^jjfijon iii'linml to what is imw kn«-\\ri r- •»•■ ii.- 
• '•v'^«/^,' '..I'V.. ihat ;ir**rin is in»-r.'ly the a biit «>r^.ii in.-i ii 
'• .'•.v'v-'*: Jl iri*-n'fore s|M*aUs '^ri-uly iu f.i\Mr !•: Aii-i il-'- 
rri./i;'.*.; •.'.?»?. h«' ';Jf-:jrK and r«'pcal«diy i-vpn^si'd thi-'-i-imi'ii w !,!-ii 
jr './I* ic:i'jv,h Ut in- ri;4bf ; vi/.., th.it th«' i»r:<iiui>m d«-\t"..j^ .i.;i .it 
.V yt'f::^ ov a nt-h*^ of differentiations. Ah'I imf ,m!y wiili !• i. r 
♦%v> •.'. t.h|. dfj'trjne of epigt>nesi<<, but likcw i-f lhinii._;h'"iit t!i.- 
'^.ty/ I- r'ffjf-4' *tt hi-> I'lalvirate treatise an gt'nrr;i(i"»n. h" di-pl i\ •- 
irv'.fi %'^f<»j«-rfijl ikiwith, lN>th t»f patient uliMTvalion :ind ;i««nia(»" 
V ie/4tifj*: n-a-ofiiijj.^, that this tre.'itise di-st-rvrs tn in- r»_r.irdti :•-. 
iitt' ntffi reriiurkablf* of all his reniMrlv d»h' wmk^ p« ri iinj:i_: i<> 
bi'yh//.v 'Hn* Kubji'ft-matler of it i-» n-Jt, bowi-v*-!*. Miii*"! i.i any 
d('taii«'<l «:oriHideraticm within the limit** inipo<.id |.v :in ;iiii<|.-: 
arid thei#-fore 1 will inertdy lnu-k the -^i anal opininrs wliii h 1 h.i\. 
jijnf ^-livi'M by (pioliii^ that of the mo-t -^fvi-n- and •xutin- •.! al. 
Aiihl.olle*h eritirs fn>m the >idi' of -^n* lu'e, — >«vrr»" an ! <\ iftn.j. 
indeed, to a dej^ne which is fn'«|!uritly unju-^l. 1 nuMn ihf I it ■• 
(ieoi^M* Henry Iii*wes. Tl]i> i> what li*- say»< ul" ihf tiia'i-f i-n 
Kcneration : — 

*• h ihan extraonlinary pn^luctinii. N.t.in* i'-ni an) i- u m . !. i«, 
wniksiMpial it in tHiniprehensivfUfH, .t .ii-tail i:}d pn»r..nii.! -;■.. n 
hitive in.si<;ht. Wo tliere tind >«»ni' «•! th. . h^riji"--! jroi;. n. . 
biology Ireatctl with a mastt-ry whi. ••.. \n »-. • .%,• • .:i-.id« r tli* ••• 1 
dition of seii'iu'c at that dav. is iraiv ;»-: . :i:- : 

• « 

U'ttei- I'uloj^y lo pass «»n Arist -lU ih iv ■•> « : 
llu' * Kvercitations ooncer::::u' Cit !jrr..:. n' 
vcv. The founder i«f m- •?►::; i'h\>. •'.. _:v w 
^ight, of paticiu rt><ar. h. .:' -.::-::>!.*.:;. . :. : • 
I.N su|HTior to t^a: »■: A:>: : r ::: - :.. •. w ..: 
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(D. Instead of ber true motto, " Prove all things," Sci- 
adopts its very opposite, <* Only believe." 
16 wbcde history of Science has been more or less blotted 
Jefol influence of authority, which, even in our own 
ir from haying been wholly expunged. But in no part 
tory has this influence been exerted in any degree at all 
le with that which was thrown over her, like a shadow, 
tie. Partly owing to the magnitude of his genius, but 
, I think, to the predominance of the spirit in the dark 
cb regarded submission to authority as an intellectual 
rough all these ages stood to science the name of Aris- 
»ry much the same relation as stood to religion the name 
His ^vritings on purely scientific subjects were regarded 
gh equivalent to a revelation, and therefore the study 
t became a mere study of Aristotle. There was almost a 
Dce of any independent inquiry iu any one department 
t; and even in cases where the utterances of Aristotle 
lore, the men of intellect who disputed over his mean- 
r thought of appealing to Nature herself for a solution. 
Id only view Nature through the glasses which had been 
^m by Aristotle, and therefore the only questions with 
iy troubled themselves were those as to the exact mean- 
er oracle. 

' course, only fair to add that Ari.^totle himself was in no 
msible for this evil effect of his work. The spirit in 
( work was thus received was quite alien to that in which 
m accomplished, and alike by precept and example he 
elf the most noble opponent of the former that the world 
produced ; and therefore I doubt not, that, if Aristotle 
re been brought back to life during the middle ages, he 
ve made short work of the Aristotelians by himself be- 
leir bitterest foe: for listen to his voice, which upon 
pon so many other matters, speaks with the spirit of 
losopby — speaks, moreover, with the honesty of a great 
&if ul nature — let us listen to what this master mind has 
f its own labors, and with a veneration more worthy 
of the Aristotelians let us bow before the man who said 
da: — 

nd no basis prepared, no models to copy. . . . Mine is 
tep, and therefore a small one, though worked out with 
aght and hard labor. It must be looked at as a first 
jodged with indulgence. You, my readers or hearers 
tares, if you think I have done as much as can fairly be 
Sor an initiatory start, as compared with more advanced 
Dt8 of theory, will acknowledge what I have achieved, 
Ml what I have left for others to accomplish." 

Georqe J. Romanes. 

NOTES AND NEWS. 

my belief," said a representative of the Scott Stamp 
Company of New York to The Illustrated American^ 
** that there never was any 1804 dollar. That dies were 
It year, similar in all respects, save the date, to the dies 

• certain. It is also certain that these dies were destroyed 
But no dollars or half-dollars were issued in that year, 
Ibey issued at any time by governmental authority. 

Bureau of the International Congress of Geologists has 
hal its fifth session shall be held at Washington, and the 
he aesaion has been fixed for the last Wednesday (26th) 
if 1891. The annual meeting of the American Associa- 
faie Advancement of Science and the summer meeting of 
gical Society of America will be held in the same city 
m pfeoeding week. The committee of organization will 
to obtain from the ocean steamship lines the most favor- 

• for the transportation of foreign members to and from 
)d States, and to arrange with the respective railroad 
for reduced rates for the geological excursions. To 
ii Mb satisfactorily, it is important that they should 
orahsod the approximate number of members who pro- 
lend the meeting, and that they should have an expres- 
liiioii from these members in order to arrange in advance 
i waactunkmB to places that will be of interest to the 

Owing to the great number of points of geo- 



logical interest, and to the great distances to be traversed, it would 
be impossible for the committee to arrange these excursions so 
that their expense should fall within reasonable limits, without 
some such previous information. Any geologist who may be 
desirous of taking part in the congress, or of receiving its publi- 
cations, which will probably include many valuable geological 
papers, who will send his name to the secretary, S. F. Emmons, 
1830 F Street, Washington, D.C., will be put upon the list and 
receive the invitation to become a member of the congress. The 
small fee for membership ($2.50) is for this congress only, and in- 
tended to defray the cost of printing and other necessary expenses. 
It is customary for geologists of the country where the congress 
is held to subscribe, even if they cannot be present at the congress. 

— The Audubon Monument Ck>mmittee of the New York 
Academy of Sciences acknowledge the following subscriptions to 
the Audubon Monument fund : previously acknowledged, $1,298.- 
50; Morris K. Jesup, A. R. Eno, Andrew G. Carnegie, Thomas 
A. Edison, James Constable, William E. Dodge, William Sober- 
merhorn. Charles Stewart Smith, C. G. Gunther's Sons, W. W. 
Astor, J. Pierpont Morgan, C. P. Huntington, Robert Hoe, and 
Charles Lanier, each $100; Parke Godwin, $25; Coleman Drayton, 
$5; R. H. Derby, 5, — total $2,738.50. It thus appears that the 
result of four years of bard labor on the part of the committee 
has not been quite $3,000. There is certainly a lack of interest 
in raising money for this object which calls for an explanation. 

— At a meeting of the Royal Meteorological Society, London, on 
Feb. 18, Mr. C. Harding read a paper entitled <* The Great Frost 
of 1890-91.*' This paper dealt with the whole period of the frost 
from Nov. 25 to Jan. 22; and it was shown that over nearly the 
whole of the south-east of England the mean temperature for the 
fifty-nine days was more than 2° below the freezing-point, while 
at seaside stations on the coast of Kent, Sussex, and Hampshire, 
the mean was only 32^. In the extreme north of Scotland, as well 
as in the west of Ireland, the mean was 10^ warmer than in the 
south-east of England. In the southern midlands and in parts 
of the south of EIngland the mean temperature for the fifty -nine 
days was more than 10^ below the average; but in the north 
of England the deficiency did not amount to 5^, and in 
the extreme north of Scotland it was less than 1^. The lowest 
authentic reading in the screen was 0.6° at Stokesay, in Shrop- 
shire, but almost equally low temperatures occurred at other 
periods of the frost. At many places in the south and south-west 
of England, as well as in parts of Scotland and Ireland, the great- 
est cold throughout the period occurred at the end of November ; 
and at Waddon, in Surrey, the thermometer in the screen fell to 
1^, — a reading quite unprecedented at the close of the autumn. 
At Addington Hills, near Croydon, the shade thermometer was 
below the freezing-point each night, with one exception, and 
there were only two exceptions at Cambridge and Reading; while 
in the Shetlands there were only nine nights with frost, although 
at Biarritz frost occurred on thirty-one nights, and at Rome on 
six nights. At many places in England the frost was continuous 
night and day far twenty-five days, but at coast stations in the 
north of Scotland it in no case lasted throughout the twenty -four 
hours. On the coast of Sussex the temperature of the sea waa 
14® warmer than the air throughout December, but on the York- 
shire coast it was only 6® warmer, and in the Shetlands and on 
parts of the Irish coast it was only 8® warmer. The Thames 
water off Deptford, at two feet below the surface, was continu- 
ously below 34® from Dec. 28 to Jan. 23, — a period of thirty-two 
days, — while the river waa blocked with ice during the greater 
part of this time. In Regent*s Park, where skating continued 
uninterruptedly for forty-three days, the ice attained the thick- 
ness of oyer nine inches. The frost did not penetrate to the * 
depth of two feet below the surface of the ground in any part of 
E2^gland ; but in many places, especially in the south and east, the 
ground was frozen for several days at the depth of one foot, and 
at six inches it was frozen for upwards of a month. In the 
neighborhood of London the cold was more prolonged than in 
any previous frost during the last hundred years, the next longest 
spell being fifty-two days in the winter of 1794-95, while in 1888 
ftoet lasted for fifty days, and in 1788-89 for forty-nine days. 
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The Threatened Abandonment of the National Zodlogical 

Gardens. 

A LITTLE over a year ago it was the source of the very greatest 
gratification to American science that the bill before Congress 
had passed, and a liberal initial appropriation had been made to 
establish a national zodlogical garden at the seat of the general 
goyemment at Washington. Outside of strictly scientific circles, 
thousands upon thousands of earnest sympathizers all over the 
<x>untry likewise rejoiced in the success of the movement. The 
great mass of intelligent and cultured people of this nation felt a 
«ecret satisfaction when the broad project took on shape and be- 
<3ame a living fact. Thoughtful men, wise and far-reaching 
minds, felt it to be one of the best indices of our national growth, 
culture, and civilization; for we well know that the nations of the 
world most disting^shed for such characters invariably support 
such institutions, as they do, indeed, great libraries, galleries of 
art, and the museums. 

To-day it is with deep concern that the intelligent well-wishers 
— and their name is legion in America — regard the miserable 
wrangle that is now being enacted in Congress over this entire 
matter, — an ill-directed debate, that, as it proceeds, daily en- 
hances the danger of defeating the entire measure, undoing all 
the good that has been done. Nor is this feeling of concern con- 
fined to this country; for science the world over deplores the 
present state of affairs just as much as we do, for there is a broad 
freemasonry among those who have at heart the progress of learn- 
ing, the aims of general education, and the advancement of any 
atep that promotes a truer civilization. 

But, upon my word, I am almost constrained to believe some- 
times that the personnel of this government of ours really believes 
that we have arrived at such a high pitch of civilization in the 
United States that we are above all such matters: in fact, we are 
living in an atmosphere far above such questions as the mainte- 
nance of public libraries, zodlogical gardens, national universities, 
or museums. 

Viewed from this point, it is a delightful thing to contemplate 
the marvellous rapidity with which our present-day civilization is 
advancing. To touch upon a few practical points in the question 



now under consideration, the writer is moved to say, and I 
I voice the opinions of many other scientists beside myae 
the greatest praise was due to Mr. W. H. Homaday and I 
Beck for their unflagging energy in carrying through Oi 
the bill to establish our National Zoological Qardeos; tii 
people of the District of Columbia, and of Washington in p 
lar, lent their most hearty aid in the premises, as would ai^ 
honest and patriotic American city in the same place, and , 
is an outrage to expect her to support any part of what p 
to be a purely national enterprise; that the Rock Creekjl 
one thing, and the National Zoological Garden is another; i 
highly important as an astro-physical laboratory is, and nl 
standing the evident demand for such an institution, it son 
nothing to do with a zoological garden, any more than the 
has .to do with the beard on the chin of a buffalo ; that tii 
has most assuredly arrived for this country to establish, n 
and maintain a complete, extensive, and properly com 
national zoological gardens at the seat of her general g 
ment, — gardens that can at least rival those of Regents 
in London, or the superb ones maintained at Amsterdan 
assuredly nothing less, or none at all. My views api 
conduction of such establishments, together with tbtti 
and uses, have already been published in Tlie Popular I 
Monthly of New York (A.pril, 1889), and those views won 
fully republished in The Evening Star of Washington, D. 
it is quite unnecessary to touch upon that part of the subjec 
in the present connection. R. W. Shuh 

Takoma, D.C., Feb. 26. 



A Water-Beetle. 



Lately I kept for a few days for inspection that veiy \n 
insect a water- beetle. The specimen was large and apl 
colored, gold-banded, and displaying brilliant iris hoes on i 
I placed it in a glass jar of water. On the surface of lb 
some leaves were laid. On one side of the jar, at the botto 
pasted a square of paper, and to the shelter of this 1k$ 
often retired. It seemed to take the greatest delight li A 
swimming, and diving, rising from the bottom of tfai^^i 
top of the water by long, vigorous strokes of its hiQM|p> 
joining its second pair of legs before it, like a swioolBtfil] 
and stretching the bind pair out nearly together, it wtNli 
the bottom. It slept hanging bead downward under thi 
with the tip of the body above the water to secure air. 

It showed the pleasure of a child in " blowing bubbles."^ 
to the surface, it would put the tip of its body above th< 
part the elytra, and take in air; then, closing its case, i 
dive to the bottom, stand on its head, emit the air-bn 
bubble until it was exhausted, and come up for a new suf 
seemed to need the daily renewal of the water in the jar. 
it was hungry, or the water was not fresh enough, it beca 
and sulky, and hid behind the paper. After the beetle ha 
twenty-four hours, I laid on the top of the water a wasp 
quito, a blue-bottle fly, and a common fly, all dead. The 
being at the bottom of the jar, did not seem to see or smc 
insects. Rising presently, he came up against the mosquit< 
the body in his jaws, and sucked it dry with one puIL 
found the blue-bottle, carried it down to the shelter of tbi 
trussed it neatly, cutting off the wings, legs, and head, anc 
them float to the surface. He then held the body in his h 
short front-feet, pressed to his jaws, and sucked it dry. 
this he rose to the surface, found the other fly, and serv 
the same fashion. Next he found the wasp, a large one. 
ing this below, as he had the flies, he clipped off the wi 
legs, but took the precaution to suck the head and thora: 
turning them adrift. He also grasped the body in hit 
pressed the part that had l)een cut from the thorax to his 
and; holding it exactly as if drinking out of a bottle, he dj 
dry. 

I found that he could eat all the time, except when 
asleep or playing, and his activity was in proportion to tl 
tity of his f6od. Cooked meat he would none of. Raw 
did not greatly like, but raw veal he prized even above wi 
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les. I cat an otinoe of raw veal into dice, and dropped 
bofctom of the jar in a heap. He did not seem to see or 
bat after a while happened to dive into it. He appeared 
1 of joy at the diacoverj. One fragment after another he 
is hands, held it closely to his jaws, and sucked it dry by 
ills. At each pall I could mark the receding red juice of 
When the veal was reduced to a pale fibre, he let it 
x>k a fresh bit. He always retired to the shelter of the 
eat, with the sole exception of the mouthful he made of 
laito. like the King of Dahomey, he would not eat in 

Julia McNair Wrioht. 
Mo., Feb. as. 



Cold and Warm Waves 



ueervations taken at the meteorological establishment on 
)1 Tower in Paris have led to several most interesting re- 
id among other things it has recently been found that 
Tity of the air during an ordinary strong wind is about 
high at the top of this tower as it is at its base. Such 
? case, we bhould expect to find advancing cold or warm 
ir ahead in upfier regions of what they are closer to the 
ijrface : and so they actually are found to be, as mentioned 
esser Haasen in your last issue, when he says that the 
.ore chaoee at isolated mountain-peaks, as Mount Wash- 
r Pike' Peak, occurs several hours earlier at their cops 
heir liases, or when he says that high areas, etc., advance 
elocity double that of the surface air. These phenomena 
therefore, a very instructive illustration or proof of the 
the friction between the earth^s surface and the air mov- 
it; and they confirm the old popular belief that weather- 
are brought about by the wind, or, what amounts to the 
Qg, that the advance of cold and warm waves is entirely 
mechanical action, or displacement of the surface-air 
f • in conformity to such rules as I have set forth in my 
On the Cause of Trade Winds" (Transactions of the Ameri- 
fty of Civil Engineers, vol. xxiii.), which paper also gives 
ample clew to the increased cold or heat in the border 
of cold and warm waves. 

Mor Hazeo, however, does not appear to be acquainted 
ft important results of these observations at Paris, when 
that the changes in temperature and humidity of the 
ying the advance of these waves cannot be due to 
are entirely independent of the motion of a mass of 
b he curiously enough states at the same time that a 
of an advancing wave has a tendency to increase the 
■ich seems contradictory. 

^^ from these false premises, no wonder our meteorologist 
(t some most startling results. He finds that the moisture 
r is ** removed," *' eliminated/' or, as he says elsewhere, 
I oat" of the air in less than no time by some mysterious 
IT another which cannot as yet be accounted for. Storms 
■ported or transferred through the air without the air- 
I being moved at all. Indeed, when it is considered that 
ftl meaning of the word " storm " is *' violent agitation or 
ion," or, in other words, " wind," he wants to tell us that 
wiaA blows, the air-particles don't move at all : it is all 
n, and the storm is due to electric energy or something 
he fNTofessor's mistaken notion here is, however, precisely 
o the one I pointed out in my last letter, when I tried to 
VloB fallacy of the result he arrived at, — that condensation 
iiways take place when saturated air '*got chilled." His 
the principles of motion seem to differ remarkably from 
gfaieers are accustomed to go by. 

y, an entirely different subject is brought up by him, and 
in the same mysterious manner : ** A portion of the heat in 
ma is dae to a peculiar condition of the atmosphere which 
to the heat of the sun, and this heat gradually works down 
ft upper atmosphere to the earth." Mightn't it be simpler 
mi when the sun is prevented from warming the earth's 
its beet Is taken up by the clouds, and consequently, when 
d-euxying layers are brought near the earth's surface, as 
r tiii^y are towards rain, this heat is felt by us ? 




Professor Hazen is a meteorologist without a theory ; and, al- 
though it may be much easier to run down than to build up, no 
doubt he has done excellent service by constantly finding fault 
with others in just conformity to this negative standpoint; but, as 
the professor always seems so very anxious ** to strike at the very 
heart of present theories'of storm-generation,** and this evidiently 
in his strong point, I may recommend him to strike at the heart 
of a rain theory I some time ago had the honor of presenting to 
the American Society of Civil EIngineers, and he may thereby 
possibly be able to prove that his notions of the principles of 
motion, etc., are more correct than those held and practised by the 
members of that distinguished body. 

Franz A. Vblschow, C.E. 

Bro6kl7D, N.T., March 8. 



The Piney Branch Indian Workshop. 

The '* Annual Report of the Curator of the Museum of ArchsBol- 
ogy, Philadelphia" (Vol. L No. 1) contains a criticism of recent 
work done, and conclusions drawn, by Mr. W. H. Holmes of the 
Bureau of Ethnology at the Piney Branch Workshop, near Wash- 
ington, D.C., and of Mr. Holmes's papers thereon {American An- 
thropologist of January ahd July, 1890), that to the writer ap- 
pears to do great injustice to Mr. Holmes. 

In his report, Dr. Abbott, who has visited the site and obtained 
specimens therefrom through Mr. Holmes, says, **The enormous 
number of * blocked out ' implements have recently been held as 
conclusive evidence that such objects are to be considered as 
** failures/ and, this being so, that similar objects found under any 
circumstances in this country are of like signification." To such 
conclusion the doctor dissents (p. 8). 

Again he says, ** While the position taken by Mr. Holmes and 
others as to the arcbsBological significance of the Piney Branch 
deposits may be wholly correct, and stand the test of every objec- 
tion, the inferences drawn are too sweeping, and have not neces- 
sarily the bearing upon the question of man's antiquity in Amer- 
ica which he practically claims. The conditions under which 
rude paleolithic implements occur in the valley of the Delaware 
are wholly different. Here they are characteristic of a horizon ; 
are so associated with a well-marked deposit, that by no verbal 
jugglery can they be relegated to * incongrous association,* and so 
are adventitious " (p. 9). 

And concluding, the doctor says, '< On the other hand, to ac- 
cept Mr. Holmes's conclusion, that all rude implements, howso- 
ever and wheresoever found, are Indian * failures,' is not merely 
to remove from the class of implements the so-called * turtle- 
backs ' of the Delaware valley, but to remove the paleolithic im- 
plements of Europe, Asia, and Africa from the prehistoric arcbsol- 
ogy of those continents." 

Mr. Holmes is an officer of the Bureau of Ethnology, whose 
works on pottery, on the antiquities of the South- West, and on the 
Chiriquian objects, have familiarized his name to all students of 
American archsBology as a most painstaking and careful investi- 
gator ; and, had he taken the ground asserted, he would have 
laid himself open to the charge of want of due care in conduct- 
ing a scientific work. 

Thus it will be observed that Dr. Abbott first says the Piney 
Branch objects ''have recently been held as conclusive evidence 
that such objects are to be considered as failures," and dissents 
from such conclusion. Again he says, '* Whilst the position taken 
by Mr. Holmes and others " may be correct as to Piney Branch, 
the conclusions are too sweeping, and have not the bearing which 
he (Mr. Holmes) practically claims. And in conclusion. Dr. 
Abbott, while claiming that the discovery of paleolithic imple- 
ments of the Delaware valley occurred under different conditions 
from those under which the implements at Piney Branch were 
found, says the Delaware valley implements ''by no verbal 
jugglery can be relegated to ' incongrous associations.' " The report 
starts by saying that the Piney Branch objects " have been held.** 
and, later on, by " Mr. Holmes and others." In the last part of 
the latter sentence in which " Mr. Holmes and others " occurs, 
the doctor, in specifying Mr. Holmes individually, saddles the 
latter with conclusions which began with " have been held," and 
then defends the paleoliths of the Delaware from being by " verbal 
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jugglery *' relegated to '* incoDgrous association ; *' the last part 
of the report saying, '< To accept Mr. Holmes^s conclusions, that 
all rude implements, howsoever and wheresoever found, not only 
removes the turtle-back of the Delaware valley, but removes the 
paleolithic implements of Europe, Asia, and Africa from the pre- 
historic archaeology of those continents." In reading the curator's 
report of the Museum of Archseology relating to Mr. Holmes's 
work at Piney Branch, and the curator's views thereon, in con- 
nection with Mr. Holmes's papers in the American Anthropologist 
referring to this work, I was greatly surprised to find that Dr. 
Abbott's opinion and conclusions differed so widely from the con- 
clusions which I had drawn from a tolerably careful examina- 
tion of Bir. Holmes's work while excavating, from a careful read- 
ing of his papers, and from what I knew to be his ideas on the 
subject. 

Mr. Holmes, under the direction of the Bureau of Ethnology, 
dug trenches into the hill at Piney Branch in order to develop the 
aboriginal workshop on the site. His papers in the American 
Anthropologist are simply an expression of what was developed 
in the trenches. In the January number of the American Anthro- 
pologist (1890) his plates of his work are as perfect as art can rep- 
resent such work, or science could desire it should be represented. 
The objects found scattered throughout the *< shop," from the 
surface to the cobbles in their original position, demonstrated 
beyond contradiction that the whole ** shop" from end to end, 
from surface to bed, contained one class of work. Objects identi- 
cal in material, shape, and manipulation, are found throughout 
the valley of the Potomac ; and I have hundreds of similar speci- 
mens from the Patapsco. and South River in Maryland. The 
shape and work are not distinguishable from those of the paleoiith 
of Europe ; and many persons around Washington concluded that 
our turtle-back, or possibly, better, the double turtle- back, was of 
the paleolithic age. The Piney Branch shop demonstrated that 
on that site probably millions of stones had been worked ; that 
those stones were identical with the finds of the Potomac and its 
vicinity. This is accepted by all as beyond contradiction. Of 
the shop, Mr. Holmes {American Anthropologist, July, 1890, p. 
224) says, **A hundred or a thousand years may have passed 
since the discontinuance of work upon this site. In the Dela- 
ware valley all the necessary elements of a time record exist, and 
there at least the record has been at least partly read." In the 
American Anthropologist (January, 1890, p. 14) Mr. Holmes says, 
'* It causes me almost a pang of regret at having been forced to 
the conclusion that the familiar turtle-back or one-faced stone, 
the double turtle-back or two-faced stone, together with all simi- 
lar rude shapes, must, so far as this site is concerned, be dropped 
wholly and forever from the category of implements." Further, 
Mr. Holmes, in the same paper (p. 28), says, **Many of the rude 
implements of the Seine — assigned to a great antiquity and to an 
unknown race — are nearly identical with our quarry forms. On 
the Thames the analogues of nearly all classes of rude imple- 
ments are found in the high, level gravels, thus carrying history 
back with certainty to remote ages. In the Delaware valley the 
rudest forms, corresponding to our failure shapes, are obtained 
from our glacial gravels, and the less rude varieties occur in more 
recent formations or under conditions that seem to make them 
safe indices of the steps of progress. In the Potomac valley, on 
the other hand, all the rude forms appear to be but failures, or 
unfinished pieces representing stages in the manufacture of arrow 
and spear points of the Indian." In conclusion (p. 26) Mr. Holmes 
says that he is ready to modify any of his statements, conclusions, 
or inferences, when the facts are found to warrant the change. 

If Dr. Abbott can in any place quote Mr. Holmes as either say- 
ing, or even intimating, as suggested in his report, by '* verbal 
jugglery" or otherwise, that Mr. Holmes claims that the Piney 
Branch shop has any bearing ** on man's antiquity in America;" 
or if the curator of the American Museum of Archseology can 
justify his remarks, '*that to accept Mr. Holmes s conclusions, 
that all rude implements, howsoever and wheresoever found, is 
not merely to remove the * turtle-back ' of the Delaware valley, 
bat to remove the paleolithic implements of Ehirope, Asia, and 
Africa from the prehistoric archssology of those continents," — I 
am willing to stand corrected. If, on the other hand, the doctor 



fails to show that any such theory has been advance 
Holmes, such as attributed to him, the doctor will have ' 
that, as the representative of the institution of which he if 
he has been as unfortunate in his remarks as unwarrant 
assertions. 

Nowhere that I can find has Mr. Holmes made any sa 
tion as attributed to him. On the contrary, he has ski 
fined himself to the character of the work he had in h 
has demonstrated that the so-called ** turtle-back" wa8|| 
lithic in the Potomac valley and its vicinity; and thistt 
tion has generally been accepted as conclusive so far a^ 
to such objects on the field mentioned. He carefully Iii 
paleoiith to its proper sphere, as a matter which those ^ 
studied and examined have described as being found 
high level gravels, thus carrying history back to remol 
To the Delaware valley finds Mr. Holmes accords a proh 
tiquity that is creditable to him as a liberal judge. Tbei 
my own collection many surface finds from Anne Arundd 
Md., that are so similar to implements found by Dr. A 
Trenton, that an impartial judge might question even ( 
age of the Trenton implements without laying himself 
the charge of an effort to remove the paleolithic age of ai 
try from the realms of "prehistoric archaeology." 

Notwithstanding the vast amount of valuable work p< 
by archsBologists in America within the last twenty yean 
ology may yet be considered in its infancy; and, w 
criticism should be courted by those making arch8sologi( 
tigations, attributing to an investigator thoughts an^ 
never advanced by him might be considered as v^ bal ; 
New theories are too often advanced, and new implei 
often described, the originators of which are frequentij 
to repudiate them ; and every branch of archsdology < 
broad a field for archsBologists to have to lay the instttntic 
they represent open to severe criticism in order to atie 
pet theory. J. D. Mo 

BUloott city, Md., March 8. 



Anthropoid Heads in Stone from OregnML 

I HAVE seen the pamphlet of Mr. Terry, describiigf#S 
poid heads in stone from Columbia River, OregoiL'TiM 
offers two suggestions as to their origin. One sapptH 
istence in former years of anthropoid apes in this Te|^ 
fessor Marsh, who owns one of the stone heads, cool 
whether any apes or monkeys are known to have exial 
I do not remember to have seen any literature on that 
The second supposition is, that the people who made 
heads once dwelt in lands abounding in apes. This is v« 
more probable. There are many species of anthropoic 
western Asia, and there is nothing improbable in the I 
that the fabricator of the heads, or his ancestors, dre^ 
spiration from across the Pacific. 

If Mr. Terry will allow me, I would suggest that he ha 
a more plausible explanation than either of the foregoin; 
Sitka to northern California is the richest timber-belt in t 
The natives of all stocks have depended on the cedar f 
trees for house, furniture, clothing, vessels, boats, tools 
kinds, and art materials. They knew how to fell the lai 
and to divide it into planks and puncheons by means of i 
wedges and stone mauls. These mauls are very abunda 
lections. I have seen them in the American Museum, y 
Terry's collection is installed. Most of them are carved • 
into the form of animal heads. The material, heavy < 
round bulging eyes, prominent cheeks, are all identical 
Terry specimens; only, in these, the lower part of the fa 
like. This is easily accounted for. 

The Indians of this region are the most imitative cr 
the world. There are in the National Museum from 
Columbia region, and northward to Puget Sound, col 
Wilkes in 1838, carvings, in wood, bone, and stone, of do( 
to boats, steamboats with side- wheels, stoves with pipes 1 
on top, wagons, gates on hinges, glass windows, shingle 
houses, and, on a totem post, a missionary stealing tvi 
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I would not say that all these existed in Oregon and 
ton in prehistoric times, nor that the Indian artist had 
around the world, but that all these things had come to 

ve an excellent bust of Mr. Cleveland made by an Indian 
trap of Harper's Weekly, which one of our collectors had 
around a bundle. It is not at all unlikely that the por- 
lir. Crowley had found their way to Oregon in the same 
It was a very popular subject about the time of his 
id the papers were full of him. 

er, I am very far from depreciating the specimens on 
•ant. The manner in which the lines of our culture move 
into savage culture is the most important inquiry in the 
f civilization. O. T. Mason. 

istonal Xiueam, Feb. 98. 
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Bagis far Chemistry ; A Chemical Philosophy. By T. 
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Bw and revised edition of the works of the veteran scien- 
T. Sterry Hunt, calls for renewed attention to the great 
oUems to which he has devoted a long and studious life. 
oblems have arisen in the attempts of science to ascertain 
late, or at least a truer, conception of matter, and to ob- 
e theory of the formation of the chemical elements, and 
hebr combination and order in the formation of the sun, 
keiD, and especially of our earth. Dr. Hunt, at the close 
Physiography,** calls it ** mineralogical evolution," and 
le proposes a new mineralogical classification and nomen- 
ind finally " A New Basis for Chemistry." 
who are not acquainted with the scientific career of the 
M^ at first suppose that an attempt of this adventurous 
to sensational and pseudo-scientific romancing ex- 
imption, sentiment, ignorance, and imagination. 

the result of a careful examination of these volumes. 

lem a patient, mature, and thoroughly trained physi- 
to a conclusion, which he verily believes . to be 

the scientific evidence by which he has worked out 
'this dream of his own youth, but the dream of the youth 
to berself : for the first question Science had to propose in 
noe, and the last she may have to solve, is the nature of 
nd its changes. Her work is all there. How far the 
baa progressed is disclosed in an exceedingly instructive 
li previous efforts in that regard, made introductory to 
t in Dr. Hunt*s main work, '* Mineral Physiology and 
(mphy."- This work should be the first taken in hand by 
eni, and then the **New Basis of Chemistry,'* and lastly, 
ray of greater illustration, '* The Essays " and *< Systemat- 
alogy.** This suggestion may save some disappointment, 
iont has little mercy for those not acquainted with scien- 
thcMis and terminology. But when taken in the right 
i aboTe indicated, this difficulty gradually disappears. 
real in the subject, than which none can be more sublime 
rtant, folly repays the labor required to master its techni- 




few scientists who are competent to give opinions of 
qpoo theee fundamental questions, but none can be indif- 
I lAiem. To compare these great matters with small, we 
' that Dr. Hunt has attempted to do for the mighty uni- 
iBQfganic matter what Darwin and the modem biologists 
aa Cor the little organic world of protoplasm. It is singu- 
have been led to chiefly think this little organic world 
and inexplicable when compared with physics 
; hot the fact seems to be that during this cen- 



tury the organic world has been pretty well made out. Qiven 
protoplasm as found in nature, and the laws of growth and environ- 
ment, and evolution tells the rest of the organic story — except to 
people who seem to have some reason for not wishing to have the 
'< mystery " solved. So much having been accomplished as to 
organized matter, Dr. Hunt*s works bring forward anew the very 
timely question, *< Is there also one universal substance which, in 
its knowable changes and combinations, can give us the solution 
of the vast material world ? " The contrast with the organized 
matter may be used only to state the question ; for their methods 
must be quite disparate, and should never be confounded. Dr. 
Hunt answers this question affirmatively. He begins with the 
hypothesis of Newton and his successors, that the universe as far 
as known is a plenum of ether, and from the properties of light, 
heat) electricity, chemical affinity, etc., infers its reality. From 
astronomical and spectroscopic data he infers that the nebulas 
from whence sun systems result are ethereal condensations. 
"Thus, perhaps," says Newton, <<all things may be originated 
from ether; '* and we are gradually brought to see this hypothesis 
gather the strength of a true theory under the light of the latest 
discoveries. 

The author carefully lays away the atomic theory as unscien- 
tific, and the source of the principal misunderstandings of nature. 
The counter theory of the ultimate continuity of matter is then 
brought forward as the basis of the new philosophy by which 
only the ether theory of Newton (contrary to his own view) can 
be sustained. We then are taught that *'all chemical union is 
nothing else than solution :** the uniting species or forms of mat- 
ter are simply dissolved in each other. Chemical union is the 
identification of the combining bodies in volume and character in 
the new species formed. The type of the chemical process is 
found in solution, from which it is possible, under changed physi- 
cal conditions, to regenerate the original species. All of these ''may 
be supposed to be formed from a single element, or materia prima, 
by the chemical process." The ''New Basis for Chemistry*' 
(pp. 16>29, 85-37, et passim) elaborates this view. In the third 
chapter we are introduced to the materia prima, from which, by 
a process of cooling and electric changes, the chemical elements 
result by a process of " successive polymerization.'* Matter in its 
simple form, which must be far beyond the tenuity of hydrogen, 
can only be looked for by the spectroscope under the inconceivable 
heat of the grander suns. The author evidently believes that the 
later observations indicate forms of a primal matter, which, under 
heat and electrical changes beyond our present intelligence, po- 
lymerizes, and appears to us first as chemical elements, and hence 
as gases, and thence, as polymers of gases arise, under decreasing 
heat, as liquids, colloids, and solids. 

From this vantage-ground the author has the basis of a new law 
of numbers, weights, volumes, densities, etc., — in a word, a new 
chemistry. By its light the combinations of matter are reviewed 
from the experiments of the laboratory to the mighty changes of 
stellar nebulas. The stratified " rock-ribbed " bones of our planet 
are accounted for by an order determined by the nature of the 
materials, their chemical union, and modes of condensation. 

The author takes unmeasured pains to work mineralogy and 
geology into orderly sciences by showing how the granitic rocks 
were chemically formed, and then forced to the surface and into 
the solid forms in which they now appear by " crenitic " or spring- 
like action. Thus we have a rational, uniform, chemical, account 
of our sun*s and of our earth's formation and history. The chaotic 
appearances on the earth's surface are not evidences of catastro- 
phes, but the results of the condensation of matter, and the crenitic 
and other re arrangements which that process necessarily com- 
pelled. Thus we are made to conceive of ethereal, gaseous, liquid, 
colloid, and solid matter as one infinite polymeric world-forming, 
never-ending drama. 

In order to realize this vastly improved science of matter, our 
author shows that much of the scaffolding which has served wqll in 
the past building of such a science now really prevents its comple- 
tion. He especially shows that the atomic hypothesis, the present 
chemical notation, and classification, and the treatment of miner- 
alogy, are not true, or but partly so, and should be replaced by 
the completed theory of matter and its polymeric changes and 
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combinatioDB aa a continnous history. All of this dariog propoaal 
leads, of coume, to a Bcienti&c resolution similar to that accom- 
plished b? Lamarck, Darwin, and Haeckel in biology. And thb, 
we have to keep recalling, is not the work of a tyro, but of a 
lavant recognized and honored as such in the front rank of physi- 
cists the world over. We grant that only those in that rank, and 
gifted also with rare powers of generaliution, can competently 
weigh the evidence and appreciate the theory which the industry 
of a long life has pre9eot«d in these volumes. It is a theory which 
certainly must wait for Qnal completion ; but as a working hypoth* 
esis, in the absence of any other, it is a unitizing, completing 
scheme ot nature, invaluable as a suggesting power, and aa a 
centre around which the resiiltn of scientific observation and ex- 
periment ma; be intelligently gathered, and then held as part^ of 
one misbty world drama. It may be further said, that, however 
the author may come short of present sufficient evidence of his 
hypothesis, he has rendered very dubious, if not wholly untenable, 
the old notions of matter, and o! all chemistry based upon the 
atomic hypothesis. Hereafter we are to have neither an atom nor 
a vacuum, but a continuous world of continuous matter, with all 
of iiB world creative changes and combinations accounted for by 
a continuous taw formulated in a nomenclature expressive of that 
unity. The realization of ihis dream of Netvton, Hu.ygena, Young, 
and their man)' patient followers. of whom our author is one, would 
certainly be the crowning glory of oar race. To date the solution 
of both the vital and the material worlds in the same century 



would seem to be pressing Father Time too raehly of i 
may properly leave ue to evolve through anotfaec cei 
we reach the sufficient evidences of the true theory < 
matter, suns and worlds. T. B. V 

AMONG THE JTOBUSHBES. 
A COUPBBHBNSIVE life of Oen. Sherman is about to ' 
and sold through agents by Hubbard Brothers of Phil 

— John Wiley & Sons announce as in preparation 
and Gunnery," by Capt. Henry Hrtcalfe, U.S.A. 

— MacmUlan & Co. have just published •' The Fobs 
North America, with Notes on some European Spec 
Samuel H. Suudder. The work is in two volumes, 
three plales and numerous illustrations in the text. 
umea. of which only one hundred copies are issued, foi 
extensive work of the kind ever publiehed. Over ei| 
and fifty species are described, moet of them being 8| 
lithographic plates. The descriptions include, with ti 
exceptions, all the fossil insecls ever described from N 
ica. besides a targe number now first published. 
merely descriptive matter, the general student will fin 
the classification, distribution, and geological sequenci 
ferent groupe. The term "insects" has been used in a 
to include m;riapods and urachnids. as well as hexap 
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'. N. Spon of this lAtj have bsned their catfdogue for 
)kB rdating to civil and mechanical engioeeritig, arts, 
manufactures. It c<Hitains 118 pages, and is illus- 

peraoD interested in the higher education wontd be 
ID the article on " The Growth of New England Col- 
ProtetBor Arthur M. Come; ot Tufts College, which 

the Educational RevietB for March. It appeara to 
se the diecuMion regarding the Bhortening of the col- 
. for it contradicts by etatistics one haals of the afiirma- 
snt; vis., that college atteadance in New England baa 
ce with population. Other articlee are one on "The 
::hocd in the Middle Agea," b; Brother Azarias of De 



Lasalle Institute; the concluding part of "The Hwbartian Sjs- , 
tem of Pedagogics," by Professor Charles De Garmo; one em- 
bodying the latest philosophical generalizations regarding "The 
Psychological Study of Children," by Professor Joseph Jastrow; 
and discussions Ot ■' The Pronunciation of Gree k," by G. 0. Saw- 
yer; '-The Results ol the Prussian Commissioaon School Be- 
form." hy Henry Wood; and " Imagination in Mathematics," by 
lArkin Dun ton. 
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■' SiiM and Weight of Inranls" (illustrated); " The Ideal Nursery;'* 
" Intestinal Worms," a description of the symptoms which char- 
acterize their presence, and the treatment; and '■ Defects that can 
be Bemedied or Prevented. 
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NOTICES. 

Facta are stubborn things, as many s 
guilty wretch could testify who has tried 
to escape the meshea of accumulating evi- 
dence. So are they stubborn when they 
point conclusively to tbe superiority of a 
medical preparation. . This' is the ofSce 
they perform for Scott's Emulsion, in so 
striking a manner that all ought to be 
convinced. Case after case might be cited 
of the early stages of consumption, bron- 
chitis (both acute and chronic), and, in 
fact, all diseases of the respiratory organs, 
where Scott's Emulsion has effected a cure. 
Besides, in many cases, it has lessened the 
severity of the disease known as "la. 
grippe." If you are subject to sudden 
colds have this valuable medicine on hand, 
for it is unwise to allow the cold to develop 
into eomething worae when the remedy 
may be so easily obtained. All families 
should keep it on hand. 
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INSTRUCTION OF THE DEAF.* 

IE essential difference between the oral and manual sys- 

\ as methods of instruction lies in this: that with the 

ler, articulate speech is developed, and made the chief 

QS of communication between teacher and pupil; while 

the latter, as applied in this institution, writing, spell- 

and signs are developed, and made to perform the same 

B. Mental 'development and the acquisition of knowl- 

are the great end and aim of both systems. Intellectual 

Jopment is the one prime necessity of all deaf-mute in- 

siion, and, whatever the system pursued may be, this 

d aim and object of all effort should be constantly kept 

iew. Of what possible use would be the power of speech 

no thoughts to utter; of what avail writing or spelling 

no ideas to express ? The means of instruction must 
)e mistaken for the end : the structure reared is of vastly 
ter importance than the mere implements by which the 
: has been accomplished. Whether our pupils be in- 
ted orally or manually, our great purpose is to make 
rational, thinking beings. 

favor of the oral system, it cannot be maintained that 
I utterance is essential to the operation of the mental 
ties, or that it is absolutely necessary for purposes of 
1 intercourse, for it is well known that these ends, so 
penaable to intelligent and rational existence, may be 
Bed by other methods; nor can it be maintained for it as 
tom of instruction that it is superior to other systems 
meaas of mental development, or as an aid to the acqui- 
tt of Tankage, although in the latter instance it certainly 
pcMMM aouie advantages not generally appreciated by 
dberwU of opposing systems. 

e oml system rests its claims to superiority upon quite 
«nt grounds. Speech is a more general and more 
ible form of communication than writing, spelling, or 
ng. The great hearing world, of which the deaf must 
form a very small part, speaks and understands spoken 
lage; but too often it is unable to write, and almost 
^s is unable to spell on the fingers or to sign. Speech, 
Tore, brings the deaf man who may be so fortunate as 
■ess it into closer relations with his hearing fellows, 
iffords him a wider field for the play of his ambition 
or the exercise of his social instincts. Speech is the 
il coin of the world. Stamped in it, the thoughts, hopes, 
Dves of the deaf pass current, unaffected by the exist- 
>f their physical infirmity, and without discount on ac- 

of their misfortune. It makes the whole world kin, it 
es the innumerable daily experiences of social and busi- 
ife, it meets more fully than any other form of human 
lunication the demands of human affection. What 
sr that parents thrill with delight as they catch the first 

whisperings of speech from the lips of their deaf chil- 

What wonder that fathers and mothers constantly 

^ May my child be taught to speak f ^* Surely no labor, 

tdy, no unremitting exercise of care and attention, can 

Mi tte AninuJ Report of the Board of Directors of the PennsylTanU 
IM for the Deaf end Dumb, for the Teer ISSS-OO. 



be weighed in the balance with the immense benefit and 
consolation which speech affords to the child bereft of its 
hearing. 

In sympathy with these views, it has been the policy of 
this institution for some time to provide separate oral in- 
struction for those of its pupils who may profitably be in- 
structed by that method. The wisdom of this policy is be- 
coming more and more apparent in the excellent results 
attained, and it is only a question of time when a larger 
proportion of our pupils than we are now able to reach shall 
receive the benefit of this form of instruction. 

On the other hand, for those pupils who cannot be satis- 
factorily instructed under the oral system, the board with 
equal wisdom as assiduously and carefully provides the most 
approved methods of manual instruction. In these features 
of its system of instruction, the Pennsylvania Institution 
enjoys a most signal advantage over any other school for 
the deaf in existence. 

In a school in which oral instruction is alone provided,' a 
large percentage of the pupils must derive but very little 
benefit; so, also, in a pure manual or combined school, a 
large number who might be orally taught have no adequate 
opportunity to acquire speech and speech-reading. In main- 
taining the two systems side by side in friendly rivalry as to 
which may most excel, it is believed that this institution, in 
the fulfilment of its high mission, provides every possible ad- 
vantage for the instruction and advancement of its pupils: it 
offers speech to those who can acquire it; language, knowl- 
edge, intellectual growth, to all. 

In securing the mental development of the deaf, natural 
signs may, without doubt, be made to perform a most im- 
portant function. Their value, however, is sometimes over- 
estimated, and their usefulness abused. Their best use, except 
for purposes of illustration and discipline, is found io be in 
the lecture- room, where are gathered together a large number 
of pupils for moral and religious instruction. In the class- 
room they should be sparingly used at all times, certainly 
never when written or spelled language may be used instead. 

There is much diversity of opinion as to the limitations 
and restrictions that should be observed in the use of the 
language of signs. It b insisted upon by some that they 
should be limited to the same office and function fhey per- 
form in the case of the acquisition of language by the hear- 
ing child. The gestures and actions of the mother or nurse 
alone give meaning to uttered words. Joy, fear, approval, 
love, are read in the mother's face and actions with unmis- 
takable certainty the while the uttered sounds are being 
poured into the child^s ears. Material objects, in the sama 
way, are named when seen and handled ; and each passing 
event is seized upon and made to perform an important 
office in impressing ifpon the child^s memory the meaning 
of words and sentences. 

In this way, through the agency of natural signs and 
gestures, the hearing child acquires speech; and in this way^ 
and to a like extent some of our most successful manual and 
oral teachers of the deaf employ the sign-language, and, as 
in the case of the hearing child, as soon as verbal forms have 
been acquired, they seek to discontinue their use. 
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Others, again, place a much higher and more extended 
value upon their effectiveness as a means of development, 
and, instead of employing their time to perfect their pupils 
in the knowledge and use of that language which alone can 
introduce them to the world of thought and information, 
exert themselves to extend their acquaintance with natural 
and methodical signs, and to make them masters of panto- 
mimic action. This to me is a most reprehensible practice 
and a complete perversion of the true use of signs in the in- 
struction of the deaf. 

C!oncerning the use of signs, Mr. Luzerne Rae says, *^ A 
too abundant and constant use of signs is the grand practical 
error of American institutions for the deaf and dumb.'' 

Dr. E. M. Gallaudet, president of the National Deaf -Mute 
College, in an able article in the American Annals, main- 
tains that ^^ until a deaf-mute can think freely in conven- 
tional language, and express his thoughts fluently and cor- 
rectly in the same, every instance of the use by him or to 
him of the language of signs in its natural order, impedes 
his progress toward the great end and object of his educa- 
tion." 

In the oral instruction of the deaf, except in the earlier 
stages, signs as a means of communication should be care- 
fully prohibited ; in manual instruction they should be used 
as sparingly as possible at all stages. If the deaf are to 
satisfactorily acquire ispeech and speech -reading, they must 
early learn to rely upon them for all purposes of communi- 
cation ; and if they are to acquire fluency and correctness in 
the written forms of the language, they must be required 
constantly to express their ideas in the same. The continued 
general use of signs will in either case prove highly detri- 
mental to the great end and object of instruction, and no 
intelligent teacher .will prolong their exercise one momenti 
after they have served their legitimate purpose. Like the 
scaffolding used in the erection of a building, which, how- 
ever helpful and necessary during the course of construc- 
tion, having served its purpose, is cast aside, with the com- 
pletion of the edifice, as something not only unnecessary to 
the strength and duration of the structure, but as something, 
which, if permitted to stand, would prove a most serious 
debasement of its beauty and utility, so signs, however rapid 
and convenient and helpful they may be as means of com- 
munication and mental development, in the various stages 
of intellectual growth, having served their pturpose, should 
be rigidly cast aside as debasing and detrimental to that 
newer and more perfect language which it is their proper 
function to aid in attaining. A. L. E. CboutIEB. 



TEMPERA.TURE IN THE GLACIAL EPOCH.* 

The late long frost has naturally suggested the question, *'What 
permanent fall of temperature would produce a recurrence of the 
glacial epoch ? " It is a question not easily answered, for it is like 
a problem complicated by too many independent variables. It is 
not enough for us to ascertain the actual temperature of a district 
in order to determine whether it will be permanently occupied by 
snow and ice. There are regions where the ground, a short dis- 
tance below the surface, is always frozen to a depth of several 
yards at 'least ; and yet glaciers do not txM^ur, even among the 
hills, because the amount of precipitation is so small that the 
Hummer rapidly dissipated what the winter has colljBcted. There 
are other regions partly covered by ice, though their mean annual 
temperature is distinctly above the freezing-point; as where gla- 
ciers descend to the sea from hilly districts, of which a considera- 
ble area lies above the snow-line, and on which there is much 
precipitation. In the case of Great Britain, at least, a further 
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difficulty enters into the problem ; namely, that much controversy 
still prevails as to the interpretation of the symbols upon which 
our inferences in regard to the temperature of these islands during 
the glacial epoch must depend. Some authorities would concede 
no more than that the highland districts of Scotland, Wales, and 
England were enveloped in snow and ice, and the glaciers, 
whether confluent or not, extended from their feet for a few leagues 
over the lowlands, say, to some part of the coast of Lancashire 
and of Northumberland ; while others desire to envelop a \aige 
part of the British Isles in one vast winding-sheet of ice, a comer 
of which even rested on the brow of Muswell Hill, above the v^ 
ley of the Thames. The one school regards the bowlder clay d 
England as a deposit mainly submarine, the product of coast-ioe 
and floating ice in various, forms : the other attributes it ezcln- 
sively, or almost exclusively, to the action of land- ice. Into this 
thorny question we do not propose to enter. The approximation 
which we shall attempt — and it can only be a rough one ~ can 
be easily modifled to suit the requirements of either party. 

We will assume throughout that the annual i^thermal of 33^ 
coincides with the line of permanent snow. This, obviously, is an 
assumption. Often, owing to small precipitation, it will be 
found to be erroneous; but we take it as the only simple approxi- 
mation, for, under favorable circumstances, masses of ice may 
protrude beyond it. 

The question, then, may be put in this form : '* Assuming a 
sufficient amount of precipitation, what changes of temperature 
are required in order to bring within the isothermal of 32^ regions 
which are generally admitted to have been occupied by land-ioe 
during some part of the glacial epoch ? '* 

First, in regard to the British Isles. All will admit that ii 
many places the Cumbrian and Cambrian glaciers descended to 
the present sea- level. The mean temperature of the Thames 
valley near London is 50^ F. This isotherm cuts the Welsh cosit 
a little east of Bangor. Obviously, the whole region north of this 
line has a lower mean temperature ; no part of the British Isles, 
however, being below 45^. Hence a general fall of 18^ would 
give a temperature of 82^, at most, in the Thames valley and oo 
the shores of North Wales (except on the extreme west), whUe oi 
the coasts farther north the temperatures would range down to 
37^. What would be the effect of this ? Switzerland may enable 
us to return an answer. The snow-line in the Bernese Oberland 
may be placed roughly at 8,000 feet above the sea, but it is obvi- 
ous that the chief feeding-ground of the Alpine glaciers lies rather 
higher up in the mountains. In the case of such glaciers as the 
Qreat Al^tsch, or the Aar, the lowest gaps in their upper basiBB 
are rather above 10,000 feet; while the surrounding peaks range, 
roughly, from 12,000 to 14,000 feet, though but few exceed 18,000 
feet. Thus thei feeding-ground of the Oberland glaciers may te 
regarded as equivalent to a mountain district the sky-line of wUch 
ranges from rather above 2,000 to 5,000 feet. In reality, howeveCi 
not very much of it exceeds 4,000 feet above the snow-line. Thlit 
indeed, rather overstates the case. We find practically that tiie 
effective feeding-ground, that which gives birth to glaoiers, whidi 
protrude for some distance below their supply-basins, may be 
placed about 1,000 feet above the ordinary snow-line; so that tiie 
glacier-generating region of Switzerland may be regarded as 
equivalent to a mountain district with passes about 1,500 feet, 
and peaks not often exceeding 8,000 feet. It follows, then, that 
if the temperature at the seacoast in North Wales were 82^, the 
whole of the Scotch Highlands, and a large part of the Cambrian 
and Cambrian Hills, would become effective feeding-grounds, and 
the glaciers would be able to descend into the plains. In the 
AlpSf the larger glaciers terminate at present at altitudes of from 
4,000ft to 5,500 feet (approximately); that is, they descend on an 
average about 4,000 feet below the effective feeding-ground, or 
8,000 feet below the snow-line. If the temperature of Bangor 
were not higher than 82^, then the Snowdonian district would be 
comparable with one of the Alpine regions where the mountains 
rise generally from about 1,000 to 8,000 feet above the snow-line; 
that is, with such a one as the head of the ICaderanerthal, wh«e 
none of the peaks reach 13,000 feet above the sea. Here the Hflifi 
Glacier leads to passes rather below 10,000, among peaks of aboat 
11,000 feet in altitude, and it terminates a little above 5,000 feet; 



March 13, 1891.] 



SCIENCE. 



H3 



that is to amy, a region, rising roughly from 2,000 to 8,000 feet 
aboTe the snow-line, generates a glacier which descends more 
than 2,000 feet helow it. 

Bat what change is required to give a glacial epoch to Switzer- 
taiid ? It is generally agreed chat an ice-sheet has enveloped the 
ifWe of the lowland region between the Alps and the Jara. Let 
VMaume, that, other conditions remaining the same, this could 
if the mean annual temperature of this lowland were 
to 82^. Its present mean temperature varies somewhat ; 
for instance, it is 45.86^ at St. Oall, 40.64<' at Lausanne. Let us 
take 47.6^ as an average, which is very nearly the mean tempera- 
tan of Lucerne.* So this lowland requires a fall of 15.5^. We 
nmj take the average height of the region as 1,500 feet above the 
•ML If, then, we begin the effective gathering-ground at 1,000 
feet higher, the valley of the Reuss from weU below Wasen, and 
th0 valley of the Rhone from a little above Brieg. would be buried 
beoeatii neve: so that probably a fall of 16^ would suffice to cover 
tlie lowland with an ice-sheet, and possibly bring its margin once 
mofe ap to the Pierre-4-bot shove Neuch&tel ; at any rate, a fall 
of 18^ would fully suffice, for then the mean temperature of Ge- 
would be slightly below 82^. 
The line of 41® passes through Scandinavia a little north of 
If, then, the climate of Wrway were lowered by the 
I amount, which also is that suggested for Britain, the temper- 
•lure at this part of the coast would be 28®, corresponding with 
die present temperature of Greenland rather south of Godhavn, 
end probably no part of Norway would then have a higher mean 
teeeperature than 26®. 

The wants of North America are less rather than greater; 
tiboogh, as geologists affirm, an ice-sheet formerly buried all the 
ligioo of the Great Lakes, and descended at one place some fifty 
iMignea south of the 40th parallel of latitude. Its boundary was 
keigiilar; but, if we strike a rough average, it may be taken as 
fiwoximately corresponding with the present isotherm of 50®. 
Hi temperatures, however, in North America fall rather rapidly 
■m we proceed northwards. Montreal is very nearly on the iso- 
ttgr m of 45®, and this passes through the upper part of Lakes 
Hmon and Michigan; that of 80® runs nearly through Quebec and 
the middle of Superior; while at Port Arthur, on the same 
temperature is only 86.2®. If, then, we assume sufficient 
praefyitatloo, the maximum fall of temperature required for this 
Kocth Ajnerican ice-sheet will be 18®; but less would probably 
^'^i^, fat the district north of the St. Lawrence would be a favor- 
able gtf hq fa ig-f^round . This would be brought within the iso- 
them of 0* by a fall of 12®, or, at most, of 18®. 

Itaeeilie^then, that if we assume the distribution of temperature 
hi tiie northern hemisphere to have been nearly the same as at 
we require it to have been lowered, at any rate in the 
named, by about 18°, in order to bring back a glacial epoch. 
North Wales a reduction of about 20® might be needed; 
if the iaotherms ran more nearly east and west, 18® for the 
▼alley might suffice. If we assume the great extension 
tf gfaders in central and north-western Europe to be contempo- 
ttoeons with that in America, we must suppose that these parts 
tf the northern hemisphere had a climate more nearly resembling, 
hat even colder than, that which now prevails in the southern 
ftenisphere. The isotherm of 40® runs a little to the south of 
Ctape Horn: that of 45® passes north of the Straits of Magellan. 
The latter lie on parallels of latitude corresponding with those of 
Berth Wales, but their mean temperature is about 8^ lower. If 
WB ooold restrict ourselves to the British Isles, it would be enough 
Id aMome a different distribution of temperature from that which 
wow prerails on the globe, for at the present time, and in the 
northern hemiq;>here, the isotherm of 82® twice comes down very 
aeariy to the latitude of London ; but it may be doubted wbfther 
tbie alone would account for the great extension of the Alpine 
and the difficulties seem yet greater in the case of North 
Here, where even at present the temperature is rather 
abootmally low, we have to make a very considerable reduction. 
Bat this is too wide a question to discuss at the end of an article 

* 8t. CMl,«Jt* F.; Berne, 46J»*; Lucerne, 47.48«: Zurioh, 48.90*; Neaoh4- 
ttl,4B.74*; Owwrn, 4>.4S*; LMiMUine, 49.64«. St. «aU uid Berne are rather 
■tatloas, ths one being 2,186 feet, the other 1,700 feet. The Uke of Jm' 
is MtriMl Above the 



in these pages. We seem, however, fairly warranted in conclud- 
ing that, whatever may have been the cause, a lowering of tem- 
perature amounting to 18^, if only the other conditions either 
remained constant or became more favorable to the accumulation 
of snow and ice, would suffice to give us back the glacial epoch. 

T. Q. BONNBT. 



A NEW DEPARTURE IN DEAF-MUTE EDUCATION.* 

The attention of instructors of the deaf and their friends has in 
various ways within the past few months been called to a pro- 
posal, very briefly outlined in the annual report of the Columbia 
Institution, for the enlargement of the facilities for normal train- 
ing already existing in this college. 

Misapprehensions have naturally arisen as to what was proposed, 
because, in the absence of any official utterance, unauthorized per- 
sons have taken it on themselves to publish conclusions based purely 
on presumptions, or, in some instances, on incomplete statements 
and perverted inferences. 

As the plans of our directors for the '' new departure " are now 
measurably complete, final action having been only reached in a 
meeting of the board held this day, I take pleasure in announcing 
that the teaching force of our institution will be increased next 
year by the employment of an experienced instructor in articula- 
tion, who will be especially devoted to the promotion of speech 
and lip-reading in the college. 

Liberal provision has recently been made for this object by 
Congress. 

The directors have to-day established six normal fellowships, o( 
the value of five hundred dollars each per annum, to which grad-- 
uates of colleges wiU be appointed for one year. These fellows 
wUl be required to reside in the institution, and will receive in- 
struction in both the manual and the oral methods of teaching the 
deaf. They will, in view of the advantages to inure to them from 
these fellowships, be expected to perform certain duties in the 
institution, and will therefore constitute a distinct addition to its 
teaching force. 

The funds for sustaining these fellowships are at the disposal 
of the board from sources other than the treasury of the United 
States. 

The suggestion of establishing these fellowships, with a view of 
training instructors of the deaf of the highest grade, is taken from 
the arrangement existing in the Johns Hopkins University at Balti- 
more, from the ranks of whose fellows college professors, princi- 
pals of high schools, and other instructors of high rank, arc drawn 
in large and increasing numbers. 

JOBNS HOPEINS UlfTVaRaiTT, 

BALTOfORB, Xd., March 5, 1801, 
Dr. E. M. Qallaubit, 

President National Deaf-Mute College. 

Dear Sir, — I am very much interested in what you have told me 
of your plans and hopes for the development of the National Deaf- 
Mute College. Particularly it seems to me wise that you should 
give prominence to the fact that articulation is taught, by designat- 
ing a competent instructor who should have a specific title indi- 
cating that he performs this service. I am even more interested in 
what you say of the possibility of enlisting annually half a dosen 
or more men in the service of the college, who would not only be 
valuable assistants during their residence with you, but would be 
trained for permanent careers in the various institutions of the land. 
Such a system here has been most fruitful in good results, and I 
can easily foresee how a carefully chosen staff of associates or fel- 
lows in the National Deaf-Mute College, holding an intermediate 
position between the permanent members of the faculty on the one 
hand, and the students on the other, would inspire the teachers, 
help the scholars, and furnish, in time, a corps of instructors for 
the schools for the deaf, which now exist in such considerable num- 
bers throughout the country. 

Tours sincerely, 

D. C. Oilman. 

The above letter from President Oilman had much weight 
with our directors in their deUberations to-day. 

• Olrealar of Informatkm Issued hy the Natlonsl Desf-Mute College, WaSh^ 
tncton, D.C., March 7, 1801. 
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The advantages to the profession of deaf-mute instruction in 
this country, growing out of the normal fellowships now estab- 
lished, are many and obvious. 

First of all, opportunities will be furnished to schools for the 
deaf to secure the services of young men and women possessed of 
all their faculties, of the highest education and character, with a 
knowledge of the natural language of the deaf, and capable of 
teaching by either the manual or the oral method, as circum- 
stances may require. 

These young teachers will have had not only good academic and 
collegiate training, but also, besides all they will gain at Kendall 
Green, at least a year's residence in Washington, where valuable 
opportunities are found for culture in the public libraries, museums, 
legislative halls, courts, and many other places where contact with 
men of high attainments is possible. 

In our ** new departure *' the training of ^* deaf teachers of the 
deaf will have its proper share of attention, but not that posi- 
tion of exaggerated importance to which it has been assigned by 
certain persons who have been self-appointed to speak for the 
college. 

Those of our own students whom it may seem wise to encourage 
to become teachers will have all needed 'help in their laudable en- 
deavor ; and it is believed that the future will show, as the past 
has done, many of our graduates doing as good and as useful work 
in the instruction of their fellow deaf-mutes as can be accomplished 
by the best hearing and speaking instructors. 

In closing this circular, the writer desires to say that the plans 
for increasing the usefulness of the college herein unfolded are 
precisely those that have been in his mind for many months, hav- 
ing suffered no modification by recent events. 

It did not seem best to give them to the public until the ability 
to carry them into effect existed. 

They are now communicated in the hope that they will be ac- 
corded the sympathy, the approval, and the co-operation of in- 
structors of the deaf of all methods, of the deaf themselves, and 
of those friends of the cause of deaf-mute education who believe 
in trying to attain the greatest possible good for the greatest 
possible number. 

Edward M. Gallaudbt, 

President. 

NOTES AND NEWS. 

A PRESS despatch from Panama states that the United States 
Fish Commission steamer *' Albatross*' arrived at that port on 
Feb. 17, eighteen days from San Francisco via Acapulco. She 
went there to meet Professor Agassiz, who arrived from New 
York on the '* Newport," and under his direction will make a 
scientific cruise in tropical waters. The area under investigation 
comprises the Gulf of Panama, the Galapagos, and thence to 
Acapulco. 

— An interesting paper on the destruction of wolves in France 
appears in the current number of the Revue Scientiflque, says 
Nature of Feb. 12. The law in virtue, of which rewards are given 
for the killing of wolves was passed on Aug. 8, 1882, and during 
the last four months of that year 428 were destroyed. In 1888 
the number killed was 1,816, the sum paid in rewards being 
104,450 francs. The number was 1,085 in 1884, 900 in 1885, 760 
in 1886, 701 in 1887, 505 in 1888, 515 in 1889. The departments 
in which most animals have been slain are Dordogne and Charente. 
It is l)elieved that very soon no specimens will be left in France 
except those which occasionally reach it from neighboring coun- 
tries. 

— During the present season, according to Nature (Feb. 19), an 
attempt is to be made to extend our knowledge of the wild tribes 
inhabiting the borderland of Burmah, between Bhamo and the 
Chinese frontier on the one hand, and between the Northern Shan 
States and the Chinese frontier on the other. Lieut. Daly, super- 
intendent of the Northern Shan States, and Lieut. Eliott, assistant 
commissioner, will spend the greater part of the next six months 
exploring these regions. The former will have with him an escort 
of fifty men of the military police, and will be accompanied by 
Mr. Warry of the Chinese Consular Service, and Lieut. Benny 



Tailyour of the Survey Department. He starts from Lashio, and 
will visit the states on the Salween, including the important state 
of Kyaingyanyi, and will then return along the supposed Chinese 
border, ascertaining its situation as accepted on the spot, and the 
nature of the country and the tribes inhabiting it. Mr. Eliott will 
start from Bhamo, and will be accompanied by Major Hobday of 
the Survey Department. These officers also will be supplied with 
an escort of military police. • They will probably proceed up the 
right bank of the Irrawaddy to the bifurcation of the river, and 
then will cross and examine the country on the Chinese border od 
the left bank. The country is practically unknown at prenl; • 
and it is expected that much information of an interesting natn 
will be collected by the exploring parties. The explorers will, ol 
course, confine their attention to the British side of the border, and, 
when the time comes for the formal demarcation of the frontier by 
a joint conmiission of Chinese and British officials, the infcn'matkn 
now to be collected will, no doubt, prove useful. 

— The Journal of the Society of Arts (London) states that the 
production of wine in France for the year 1890 amounted ap- 
proximately to 27,416,000 hectolitres, or 608,000,000 gallons,— a 
proportion of 880 gallons to each hectare of land (a hectare ia 
equivalent to 2.47 acrec; under vine-cultivation. This shows an 
increase of 92,000,000 gallons over 1889, and a falling-off of 50,- 
000,000, when compared with the average production of the last 
ten years. The increase is observable in 45 departments. Per 
contra, a falling-off was noticed in 81 departments. Viticulturiali 
appear to have employed, as compared with 1889, much laigor 
quantities of low-class sugars to improve the quality of their proi- 
ucts, or to increase the yield. The quantity of wine declared ftr 
sweetening, which amounted in the first ten months to 19,561,01 
kilograms, exceeded, in the period ending Oct. 81, 1890, 32,000,01 
kilograms. It was necessary, as usual, to have recourse to laip 
importations of foreign wines. During the first eleven months of 
last year, the quantity purchased from abroad amounted to %%• 
000,000 gallons. Spanish wines figured in the list to the extent 
of 150,000,000 gallons; Italian, 896,000; Portuguese, 4,180,000; 
Algerian, 88.000,000; and Tunisian, 198,404. In Algeria, wini- 
cultivation continues to make progress. The area under vines ki 
increased by 8,699 hectares, in 1890; and the yield amounted to 
62,568,000 gallons in that year, as compared with 55,264,000 gil- 
Ions in 1889. As regards cider, the yield in France, in 1890, ex- 
ceeded that of 1889 by 162,000,000 gallons, and only falls short of 
the average production of the last ten years by 24,000,000 gallou. 
In Brittany and Picardy the yield was generally greater than that 
of an average year ; in Normandy it was not so good, and the same 
remark applies to Mayenne and La Sarthe. 

— Among the appropriations made by the Sundry Civil BB 
passed at the close of the last session of Congress are the ilwiy 
aggregating $480,000, for the purchase of the Butler and Ri<taA 
buildings for the use of the United States Coast and Geodctfe 
Survey of the Treasury Department. The survey has occupied 
the latter building as an o$ce since its erection in 1872, also ona 
tenement (of the three) of the Butler building; but the increased 
demand for charts has rendered it necessary to greatly enlarge Ite 
printing-plant by the addition of more presses, etc. The trianga* 
lation, astronomical, magnetic, gravity, levelling, tidal, and | 
sounding records, and the original maps of the survey, form a *' 
very valuable collection, both for reference and for comparative 
study. These have been steadily accumulating until they have 
reached such a magnitude that it has been almost impossible to 
handle the current work of the ofilce. The Weights and Measures 
Office is also included in this bureau, and, as science advances, 
the demand for increased accuracy keeps pace with it ; and this 
office is called upon to verify for colleges, manufacturing firms^ 
and many other business institutions, as well as for the govern- 
ment bureaus and the several States, weights and measures of 
many and diverse descriptions. The question of space has long 
been a serious drawback and hinderance to the ready proeecotion 
of the work intrusted to it. The bureau has reason to be con- 
gratulated upon the acquisition of a home which belongs to tlie 
government, and not being longer dependent upon landlords f^ 
keeping in repair even the roof over its head. The property 
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by the goveromeiit by this purohaae lies directly south of 
pitol groands, 00 the brow of the hill, and is not only valu- 
»w, bat is likely to increase rapidly, both on account of its 
inding position and its proximity to the Capitol. 

the statements in a communication to the Academic des 
« by M. Lippmann are substantiated, another step towards 
ition of the proUem of photographing objects in their nat- 
lors has been made. M. Lippmann's method is remarka- 
iple, and makes use of the ordinary re-agents. The sensi- 
n during exposure, as stated in Engineering of Feb. 20, 
ed on the surf ace of mercury. Suppose, now, a ray of 
ght, for instance, strikes the sensitive film : it will pass 
b« and, being reflected from the surface of the mercury 
, will pass out through the film again, interfering on its 
Lth the incident ray. When the two rays are in the same 
their effects will be additive, and the sensitive matter in 
1 will be strongly acted on. At a small distance further 

two rays will neutralize each other, 'so that the film is 
otally unacted on. In this way the thickness of the 
divided up into layers, on which the light has acted, half 
-length apart : and hence, when fixed and dried, it may 
(idered as consisting of a number of thin plates, of the 
le wave-length of blue light in thickness, and will there- 
re rise to a blue color when seen by refiected light, just as 
;knes8 of a soap-bubble gives rise to the colors seen in it. 
I a general sketch of the process as described by M. Lipp- 
who adds, however, that the sensitive silver salt, iodide, bro- 
or whatever else may be used, must be distributed through- 
I film in an almost infinitely divided state, and in a per- 
iontinuoos manner. The film itself must be transparent 
to the fact that the thickness of an ordinary film is many 
he wave-length of a ray of light, the colors obtained are 
be remarkably brilliant. They are, moreover, perfectly 
ind the prints have been exposed both to a powerful elec- 

light and to bright daylight without any signs of fading. 
Id be added, that, if the prints are viewed by transmittei in 
f by reflected light, each color is replaced by its comple- 
j one. 

m following details regarding the work reported by the 
States Hydrographic Office will be of interest : The dan- 
cMmctions to navigation off Barnegat caused by the 
\ of tiie Spanish steamship '* Vizcaya** and the American 
cr '^Oornelins Hargraves'' were removed by the United 
rtaaaihip '< Yantic'* (Commander C. H Rockwell, XJ.S.N., 
adiBg) on Jan. 29. There were thirteen fathoms of water 
le steamer, which lay on her beam ends. Her two iron 
ad one of the wooden ones were broken off close to the 
the fourth (wooden) was afloat, with the heel about ten 
ove water, and head held down by the rigging. The 
raves'' was found to be nearly upright. Of her four large 
the fore was standing erect, the topmast fidded and secured 
Mssive wire rigging. The second mast was broken off 
e deck, and was fioatinj? with the lower part above water, 
rounded by a mass of fioating wreckage attached by rig- 
The third mast was also intact, like the first, and con- 
with the hull by the rigging. The fourth was not visible. 
issive wire rigging was first cut from the mastheads and 
slear of the hull, so as not to interfere with lowering the tor- 
Thto duty was performed by a party under the direction 
it. Rich man, assisted by Lieuts. Mertz and Rose, Ensign 
and Boats wun Sutton. The work was successfully 
ilisbed, after some delay on account of thick fog. Torpe- 
ire carried out, attached to mast -hoops on the mast of the 
raves," sunk to a depth of twelve and a half fathoms, so as 
on her deck, and exploded. The mast was broken off 
• the deck, and came to the surface, with a portion of the 
KMe or cabin. In a similar way the other masts of the 
*r and steamer were attacked and blown out, and on the 
^ of the 80th the work was so far completed that careful 
101 taken in the vicinity showed nowhere a depth of less 
drteen fathoms, with no obstruction visible. The ** Yan- 
oeivsd orders on Feb. 10 to cruise along the coast from 



Sandy Hook to Charleston, S.C., and to destroy, as far as practi- 
cable, all abandoned wrecks dangerous to navigation. 

— Between electricity, which turns night into day, and in other 
ways fulfils the duty of a city full of policemen, and photography, 
which disseminates the features of the convict far and wide, the 
times are not so auspicious for the burglar as they used to be. A 
citizen of Toledo, O., is accredited by the Boston Transcript with 
an invention by which an instantaneous photograph of an incom- 
ing burglar can be made by the flash-light camera that has been 
previously set and focused toward the door in such a way as to 
take in the entire flgure of the intruder. The essential features of 
the device are a camera and a flash-light arrangement, in which 
is provided mechanism to strike a match, that ignites the flash- 
powder. Simultaneously with the flash a pivoted spring shutter 
is moved so as to cause instant exposure on the sensitive plate, and 
the work is done. As the burglar opens the door and steps on a 
prepared mat, an electrical connection is made, and a lively greet- 
ing rings out from the alarm-bells. The burglar may retreat as 
hastily as he pleases, but the photo flash-light has been too quick 
for him, and his imaRe is left behind. 

— From the official report of the Japanese census^ taken on Dec. 
1, 1889, it appears that the number of houses in the whole of Japan 
is 7,840,872, and the total population 40,702,020. The above pop- 
ulation divided according to classes gives the following results, as 
we learn from Nature of B'eb. 19 : nobles and their families, 8,825; 
old mUitary class,* 1,998,687; common people, 88,074,558. These 
figures, compared with the census taken in 1888, show an increase 
of 88,046 houses, and of 464,786 persons. Statistics of ages are 
also given; and from them it appears that at the close of 1889 
there were 65 persons who had attained their hundredth year in 
Japan, 45 their hundred and first year, 18 their hundred and sec- 
ond year, 11 their hundred and third year, 1 his hundred and 
fourth year, 9 their hundred and fifth year, 8 their hundred and 
sixth year, 1 his hundred and seventh year, and 1 his hundred 
and ninth year. The cities and prefectures having populations of 
over a million numbered 15, that of Tokio being given at 1,188,546 ; 
but this includes not only the city, but also a considerable admin* 
istrative area around. 

— D. C. Heath & Co., Boston, have just published a map of 
Palestine, prepared in outline especially for the use of Sunday- 
school teachers and classes. The same firm have in press for 
early publication, in their Modem Language Series, an edition of 
Eichendorff*s '^Taugenichts," with notes by Professor Osthaus of 
Indiana State University ; also a volume containing *' La Demiere 
Classe,'* ** La Siege de Berlin," and '• La Mule de Pape,'* — three 
ingenious stories from the pen of that clever writer, Alphonse 
Daudet, with notes by Professor Sanderson of Harvard. 

— The Milton Bradley Company of Springfield, Biass., have 
recently published a manual for teachers which is of more than 
ordinary importance. It is entitled ** Color in the School-Room,*' 
and, besides a hundred pages devoted to the theory and practice of 
color-te%ching, it contains nearly the same number of pa^es of 
colored papers prepared for primary instruction. The selection of 
colors given includes the six spectrum standards, with intermediate 
hues between each two standards, and a miscellaneous selection 
of the tints and shades of the standards and various combinations of 
them. Each tint, shade, or combination is given a name correspond- 
ing with its color-value; as, for instance, *' red tint No. 1," '*red 
shade No. 2,** " yellow-green shade,'* etc. This method, though it 
will not supersede the one in common use, is doubtless the best that 
can be devised for the purpose intended, as it gives a compact system 
of nomenclature well adapted to the needs of both teacher and 
pupil, each name at once suggesting its proper place in the color 
scheme. In the text there are chapters on the necessity of color- 
teaching in primary schools, color definitions, cc^or-Uindness 
(which, in some instances, is only color ignorance), the theory ^f 
light and color, a standard of color, how to utilize the spectrum 
as a standard of color, the use of rotating color-disks, the demand 
for a definite color nomenclature, the proper combination of 
colors, the Bradley scheme of colored papers, colored paper in the 
school-room, and water-colors in the school-room. 
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SCIENCE IN NEW ZEALAND.* 

When I rashly replied in the affirmative to the cablegram which 
I received from oar secretary in Melbourne, asking me to under- 
take the honorable and responsible duties which I have to com- 
mence this evening, I fear I did not fully realize the difficulties of 
the position ; but since then the sense of my unfitness for the task 
has become very oppressive. To address an assembly of this kind 
on general science roust involve unusual difficulties, owing to the 
audience being largely composed of those who, only taking a 
casual interest in scientific discussions, look chiefly to the results; 
while, at the same time, there are present professional specialists 
in almost every branch of knowledge. I feel that on this occasion 
I must be ruled by the interest of the majority, and claim the for- 
bearance of my fellow-workers in science if I have to refer in a 
sketchy way to subjects in which they are deeply interested, and 
far more learned than I profess to be. 

Seeing that I am addressing a Christchurcb audience, I hope I 
may be permitted, in the first place, to say a word concerning one 
whose scientific services should, without doubt, have obtained for 
him the position of first president in New Zealand of the Australa- 
sian Association. We naturally recall the name of Sir Julius von 
Haast on this occasion, and mourn for the loss the colony has 
sustained of one who for thirty years occupied a most prominent 
position. His early researches in the North Island, in company 
with Von Hochstetter, were followed by the exploration of the 
remote districts on the west coast of Nelson, after which Canter- 
bury secured his distinguished services, and enabled him to leave 
that monument of his varied scientific knowledge, shrewd capacity, 
and indefatigable industry, which is to be found in the Canterbury 
Museum. 

There are others of our fellow-colonists whose wide range of 
experience would have peculiarly fitted them to act as your presi- 
dent; and I am able to say, that, had our veteran colonist and 
explorer Sir George Grey felt more assured in health and strength, 
it would have been your pleasure this evening to listen to a flood 
of eloquence on all scientific topics that relate to the future de. 
velopment.of Australasia. There is another name I feel must be 
mentioned as one who should have been in this position had his 
health permitted. I refer to the Rev. William Colenso, who is 
not only the greatest authority on the folk-lore of the Maoris, on 
whom he was among the first to confer a printed literature in 
their own language, but whose long-continued work as a field 
naturalist, and especially as a botanist, is exceedingly interesting, 

> Address of th« president of the Australasian Association for the Advance- 
ment of Science, Christchurcb, Jan. 16, 18B1. 



seeing that it forms a connecting link that has continued the early 
spirit of natural-history research in New Zealand, that conunenced 
with Banks and Solander, and was continued by Menzies, Lesson, 
the two Cunninghams', and Sir Joseph Hooker, prior to the arrival 
of colonists. Thus we still have in my esteemed friend, Mr. 
Colenso, an active veteran naturalist of what we may call the old 
school of explorers. 

It is wonderful to refiect that little more than fifty years ago 
this European colony was represented by a few fishing bamleCsoo 
the seaboard of a country occupied by a considerable native 
lation. To the early explorers, and even down to a much 
date, the obstacles that beset their path were very different km 
those of the present time, — often obstructive natives, no roads, i» 
steamers, no railways. Had an association then existed, and d^ 
sired to promote science by giving our visitors an opportunity of 
visiting the remote parts of the islands, the same excursions wfaidi 
have on this occasion been planned to occupy a few days, would 
have occupied as many months, and then be accomplished only 
with great hardship and difficulty. I must ask the young and 
rising generation of colonial naturalists to bear this in mind wboi 
they have to criticise and add to the work of their predecesson. 
Stich names of early colonists as Bid will, Sinclair, Monro, Man- 
tell, Travers, and may others, should ever be held in esteem as 
those who, amidst all the arduous trials of early colonizafckxu 
never lost sight of their duty towards the advancement of scieoee 
in New Zealand. I will not attempt to particularize other names 
from among our existing, and, though small in number, veiy 
active, corps of scientific workers. They are here, or should he, 
to speak for themselves in the sectional work ; and I have no dorit 
some of those who did me the great honor of placing me in w$ 
present position are secretly congratulating themselves that tlif 
have secured for themselves the position of free lances on tUi 
occasion. 

This is now the third annual gathering of this association, and 
New Zealand should feel honored that it has at so early a date h 
the association's history been selected to the turn in rotation at 
the place of meeting among so many divisions of the great cokHgr 
of Australasia. The two volumes of the ''Transactions" of Ito 
association, already in the hands of members, are quite suffidat 
to prove that the hopes of its* founders — or, rather, I may aluNit 
say, the. founder, Professor Liversidge of Sydney — have be» 
amply fulfilled. 

The papers read before the different sections, and the addreeses 
delivered, have, in my opinion, to a most remarkable extent enH 
bodied information and discussions which were not likely to have 
been produced as the result of any of our local scientific organiah 
tions. The authors seemed to have felt it incumbent on them to 
place their subjects in the environment of Australasia, and nolia 
relation to the colony they happened to represent. This, I tab 
it, is the first truly effective step towards federation which lai 
yet been achieved, and I trust that all our members will cootmaa 
to be imbued with this spirit. Politicians should take this, watt 
to heart. Let them continue to aid all efforts that wiU tend to 
bring scientific accumulations in these colonies into a oommoi 
store ; so that each may discover for what purpose it has been 
best adapted by nature, and, by paying proper political respect in 
fiscal policy to one another, each may prosper to the full extent 
of its natural advantages. But it is not alone in the value of the 
papers communicated the association contributes to advance tror^ 
civilization in the colonies. The face-to-face conference, the pe^> 
sonal contact of the active workers in different lines of scientific 
work, must greatly facilitate the more thorough understanding 
of the work which has been done, and which is still undone. A 
vague idea, simmering in the brain of one scientist, who thinkf 
light of it because it has no special application in his particular 
environment, may, by personal converse, flash into important re- 
sults in the mind of another who has had the difficulties facing 
him, but without the happy thought occurring. It wouki be 
rather interesting for some one with leisure to endeavor to reooan^ 
how many great discoveries have eventuated in this manner. 

In casting my thoughts for a particular subject on which to a^' 
dress the association, I felt perplexed. Presidents of simDar aasocl^^ 
tions in the Old World, who are in constant contact with the actia^' 
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I in fldenUfic thought, f(de\ that a mere recital of the 
QeDls during their previous term is sufficient to command 
: but in the colonies most of us are cut off from personal 
) with the leading minds by whom the scientific afflatus 
unicated; and, in our suspense for the tardy arrival of the 
>ubUcation8 of the societies, we have to feed our minds 
mce from periodical literature. But even in this resjiect 
I current education is very defective, as I reside in the 
ity of New Zealand, which has no college with a profes- 
aff whose duty, pleasure, and interest it is to maintain 
res on a level with the different branches of knowledge 
resent. I therefore decided, that, instead of endeavoring 
V what had been done in the way of scientific progress, 
Australasia, it would be better to confine my remarks to 
iland ; the more so, that this is the first occasion that there 
a gathering of what must, to some extent, be considered 
outside audience for the colony. 

leavor to describe, even briefly, the progress made in the 
of a new country, is, however, almost like writing its 
listory. Every step in its reclamation from a wild state 
e has depended on the application of scientific knowledge, 
reason for the rapid advance made in these colonies is 

be attributed to their having had the advantage of all 
resources ready to hand. As in most other matters in 
dand, there is a sharp line dividing the progress into two 
periods, — the first before, and the second after, the for- 
of the colony in 1840. With reference to the former 
t is not requisite that much should be said on this occa* 
x>m the time of Capt. Cook's voyages, owing to bis attrac- 
rative, N< w Zealand acquired intense inter.^st for natu- 
EQs descriptions of the country and its productions, seeing 
mly gathered them from a few places where be landed on 
;, are singularly accurate; but I think rather too much is 
es endeavored to be proved from the negative evidence of 
Aving observed certain objects. As an instance, it has 
srted. thac, if any of the many forms of the moa still 

• Oapt. Cook must have been informed of the fact. Yet 
that he lay for weeks in Queen Charlotte Sound and in 
ound, where all ni<<bt long the cry of the kiwi must have 
lid, just as now ; and that he also obtained and took home 
id 'other articles of native manufacture, trimmed with 

; and that most likely the mouse-colored quadruped 
wn at Dusky Sound by his men when clearing tha 
isenlj a gray kiwi; and yet the discovery of this interest- 

1 WW not made till forty years after Cook's visit. As a 
9 fBOgrapher, Capt. Cook stands unrivalled, considering 
Huoes at his disposal. His longitudes of New Zealand 
tefally accurate, especially those computed from what he 
h ** rated watches,'' the first type of the modern marine 
lefeer, which he was almost the first navigator to use. The 

a recent measurement of the meridian difference from 
ch by magnetic signals is only two geographical miles 
)Api. Cook's longitude. He also observed the variation 
of the magnetic needle ; and from his record it would ap- 
it, during the hundred years which elapsed up to the time 

* Challenger's " visit, the south-seeking end of the needle 
aged its position 2i^ westward, and inclines li° more 

the south magnetic pole. Capt. Cook also recorded an 
Dg fact, which, so far as I am aware, has not been since 
, or verified in New Zealand. He found that the pendu- 
lit astronomical clock, the length of which had been ad- 

swing true seconds at Greenwich, lost at the rate of 
oonds daily at Ship Cove, in Queen Charlotte Sound. 

1 believe, an indication of a greater loss of the attrac- 
gravity than would occur in a corresponding north lati- 

iditioos to our scientific knowledge of New Zealand, ac- 
broagh the visits of the other exploring ships of early 
WB, the settlement of sealers and whalers on the coast, and 
la llabris in tbe interior, were all useful, but of too slight 
Iter to require special mention. The greatest additions to 
w«re -made by the missionaries, who, in the work of 
ig ClirisHamty among the natives, had the services of able 



and zealous men, who mastered the native dialects, reduced them 
to a written language, collected and placed on record the tradi- 
tional knowledge of tbe interesting Maori, and had among their 
numbers some industrious naturalists, who never lost an oppor- 
tunity of collecting natural objects. 

The history of how the country, under the mixed influences for 
good and for evil which prevailed almost without government 
control until 1840, gradually was ripened tar the colonist, ia 
familiar to all. The new era may be said to have begun with 
Dieffenbach, a naturalist who was employed by the New Zealand 
Company. He travelled, and obtained much information, but did 
not collect to any great extent, and, in fact, appears not to have 
anticipated that much remained to be discovered : for his conclu- 
sion is. that the smallness of the number of the species of animals 
and plants then known — about one- tenth of our present lists — 
was not due to want of acquaintance with the country, but to 
paucity of life forms. The chief scientific value of his published 
work is in the appendix, giving the first systematic Ibt of the 
fauna and flora of the country, the former being compiled by the 
late Dr. Gray of the British Museum. The next great scientific 
work done for New Zealand was the admiralty survey of the 
coast-line, which is a perfect marvel of accurate topography, and 
one of the greatest boons the colony has received from the mother 
country. The enormous labor and expense which was incurred 
on this survey at an early date in the history of the colony is a 
substantial evidence of the confidence in its future development 
and commercial requirements which animated the home govern- 
ment. 

On the visit of the Austrian exploring ship **Novara" to 
Auckland in 1^59, Von Hochstetter was left behind, at the request 
of the government, to make a prolonged excursion to the North 
Island and in Nelson ; and he it was who laid the foundation of 
our knowledge of the stratigraphical geology of New Zealand. 
Since then the work of scientific research has been chiefly the 
result of State surveys, aided materially by the zeal of meml)ers 
of the New 2iealand Institute, and of late years by an increasing 
band of young students, who are fast coming to the front under 
the careful science training that is afforded by our university col- 
leges. 

In tbe epoch of their development, the Australasian colonies 
have been singularly fortunate. The period that applies to New 
Zealand is contemporaneous with tbe reign of her Majesty, which 
has been signalized by enormous strides in science. It has been 
a period of gathering into working form immense stores of pre- 
viously acquired observation and experiment, and of an escape of 
the scientific mind from the trammels of superstition and hazy 
speculation regarding what may be termed common things. 
Laborious work had been done, and many grand generalizations had 
been formerly arrived at in physical science ; but still, in tbe work 
of bringing things to the test of actual experiment, investigators 
were still bound by imperfect and feeble hypotheses and supposed 
natural barriers among the sciences. But science is one and indi* 
visible; and its subdivisions, such as physics, chemistry, biology, 
are only matters of convenience for study. The methods are the 
same in all, and their common object is the discovery of the great 
laws of order under which this universe has been evoked by the 
g^at supreme Power. 

The great fundamental advance during the last fifty years has 
been the achievement of far-reaching 'generalizations, which have 
provided the scientific worker with powerful weapons of research. 
Thus the modem " atomic theory," with its new and clearer con- 
ceptions of the intimate nature of the elements and their com- 
pounds that constitute tbe earth and all that it supports, has given 
rise to a new chemistry, in which the synthetical or building-up 
method of proof is already working marvels in its application to 
manufactures. It is, moreover, creating a growing belief that all 
matter is one, and reviving tbe old idea that the inorganic ele- 
mentary units are merely centres of motion specialized in a 
homogeneous medium ; and that these units have been continued 
on through time, but with such individual variations as give rise 
to derivative groups, just as we find has been the case in the field 
of organic creations. The idea embodied in this speculation 
likens the molecule to the vortex ring which Helmholtz found 
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must oontiniie to exist forever, if in a perfect fluid free from all 
friction they are once generated, as a result of impacting motion. 

There is something very attractive in the simplicity of this the- 
ory of the constitution of matter which has been advocated by 
Sir William Thomson. He illustrates it by likening the form of 
atoms to smoke-rings in the atmosphere, which, were they only 
formed under circumstances such as above described, must con- 
tinue to move without changing form, distinguished only from 
the surrounding medium by their motion. As long as the original 
conditions of the liquid exist, they must continue to revolve. 
Nothing can separate, divide, or destroy them ; and no new units 
can be formed in the liquid without a fresh application of creative 
impact. 

The doctrine of the conservation of energy is a second power- 
ful instrument of research that has developed within our own 
times. How it has cleared away all the old cobwebs that formerly 
incrusted our ideas about the simplest agencies that are at work 
around us ! How it has so simplified the teaching of the laws 
that order the conversion of internal motions of bodies into phases 
which represent light, heat, electricity, is abundantly proved by 
the facility with which the mechanicians are every day snatching 
the protean forms of energy for the service of man with increas- 
ing economy. These great strides which have been made in 
physical science have not as yet incited much original work in 
this colony. But, now that physical laboratories are established 
in some degree at the various college centres, we will be expected, 
ere long, to contribute our mite to the vast store. 

In practical works of physical research we miss in New Zealand 
the stimulus the sister colonies receive from their first-class ob- 
servatories, snpplied with all the most modem instruments of 
research, wielded by such distinguished astronomers as Ellery, 
Russell, and Todd, whose discoveries secure renown for their sep- 
arate colonies. I am quite prepared to admit that the reduplica- 
tion of observatories in about the same latitude, merely for the 
study of the heavenly bodies, would be rather a matter of scientific 
luxury. The few degrees of additional elevation of the south 
polar region which would be gained by an observatory situated 
«ven in the extrence south of New Zealand could hardly be ex- 
pected to disclose phenomena that would escape the vigilance of 
the Melbourne Observatory. But star-gazing is only one branch 
of the routine work of an observatory. It is true that we have 
a moderate but efficient observatory establishment in New 
Zealand, sufficient for distributing correct mean time, and that 
our meridian distance from Greenwich has been satisfactorily 
determined by telegraph ; also, thanks to the energy and skill of 
the Survey Department, despite most formidable natural obstruc- 
tions, the major triangulation and meridian circuits have estab- 
lished the basis of our land-survey maps on a satisfactory footing, 
80 that subdivisions of the land for settlement, and the adoption 
and blending of the excellent work done by the provincial gov- 
ernments of the colony, are being rapidly overtaken. Further, I 
have already recalled how much the colony is indebted to the 
mother country for the completeness and detail of the coastal and 
harbor charts, but there is much work that should be controlled 
by a physical observatory that is really urgently required. I may 
^ve a few illustrations. The tidal movements round the coast 
are still imperfectly ascertained, and the causes of their irregular 
variations can never be understood until we have a synchronous 
system of tide-meters, and a more widely extended series of deep- 
sea soundings. Excepting the <* Challenger" soundings on the 
line of the Sydney cable, and a few casts taken by the United 
States ship '* Enterprise,** the depths of the ocean surrounding 
New Zealand has not been ascertained with that accuracy which 
many interesting problems in physical geography and geology 
demand. It is supposed to be the culmination of a great subma- 
rine plateau ; but how far that plateau extends, connecting the 
southern islands towards the great Antarctic land, and how far 
to the eastward, is still an unsolved question. Then, again, the 
direction and intensity of the magnetic currents in and around 
New Zealand require further close investigation, which can only 
be controlled from an observatory. 

Even in the matter of secular changes in the variation of the 
compass we find that the marine charts instruct that an allowance 



of increased easterly variation of two minutes per annum must be 
made, and, as this has now accumulated since 1850, it involves a 
very sensible correction to be adopted by a shipmaster in makinf 
the land or standing along the coast; but we find from the re- 
cently published work of the '' Challenger " that this tendency to 
change has for some time back ceased to afifect the New 7^^tt^ 
area, and as the deduction appears only to have been founded oi 
a single triplet observation of the dip taken at Wellington, aadl 
one azimuth observation taken off Cape Palltser, it would be ml 
to have this fact verified. With regard to the local variatioiii 
the magnetic currents on land and close in shore, the requioanf 
for exact survey is even more imperative. Capt. Creak, iatti 
splendid essay, quotes the observations made by the late snmyv- 
general, Mr. J. T. Thomson, at the Bluff Hill, which indicaie till . 
a compass on the north side was defiected more than 9^ to tti 
west, while on the east side of the hill the defiection is 46^ to tto 
east of the average deviation in Foveaux Strait. He adds tat if 
a similar island- like hUl happened to occur on the coast, buteiib- 
merged beneath the sea to a sufficient depth for navigatioa, 
serious accidents might take nlace ; and he instances a case 
Cossack, on the north coast of Australia, when H. M. Medea, 
ing on a straight course in eight fathoms of water, experieooed a 
compass defiection of 30^ for the distance of a mile. 

A glance at the variation entered on the meridian circuit mafii 
of New Zealand shows that on land we have extraordinary diff» 
ences between different trigonometrical stations at short distaoes 
apart. For instance: in our close vicinity, at Mount Pleaml^ 
behind Godley Head lighthouse, at the entrance to Ly ttelton Iff- 
bor, the variation is only 9** 8' east, or 6"" less than the nociii;' 
while at Rolleston it is ly 88', and at Lake Coleridge 14^ 2'. %■ 
Otago we have still greater differences recorded, for we finddrj 
Flagstaff Hill, which is an igneous formation, 14^ 84', while il' 
Nenthorn, thirty miles to the north, in a schist formation, we M 
an entry of 86*^ 41'. 

In view of the fact that attention has been recently directedlil- 
the marked effects on the direction and intensity of the terreitiU 
magnetic currents of great lines of fault along which movemail 
have taken place, such as those which bring widely different|i^ 
logical formations into discordant contact, with the probabiepi- 
duction of mineral veins, this subject of special magnetic sanqi 
is deserving of being undertaken in New Zealand. In Japan oi 
in the United States of America the results have already provei 
highly suggestive. A comparison between this country and Ja^ 
by such observations, especially if combined with systematfc and 
synchronous records by modem seismograpbic instruments, would 
be of great service to the physical geologist. 

There are many features in common, and many quite reversed, 
in the orographic and other physical features of these two cona- 
tries. Both are formed by the crests of great earth-waves lyiif 
north-east and south-west, and parallel to, but distant from, coi- 
tinental areas ; and both are traversed by great longitudinal faolli 
and fissures, and each by one great transverse fault. Dr. Naumttf 
in a recent paper, alludes to this in Japan as the Fossa MaQMt 
and it corresponds in position in relation to Japan with CookStiifr 
in relation to New Zealand. But the Fossa Magna of Japan IM 
been filled up with volcanic products, and is the seat of the loftieil. 
active volcano in Japan. In Cook Strait and its vicinity, as yoi'j 
are aware, there are no volcanic rocks ; but there and souths 
through the Kaikouras, evidence of fault movements on a Uu^l 
scale is apparent. It would be most interesting to ascertain if tW. j 
remarkable deviation from the normal, in direction and force ^t- 
the magnetic currents, which are experienced in Japan, are ako 
found in New Zealand : for it is evident, that, if they are in aoj 
way related to the strain of cross fractures in, the earth's crttfti 
the observation would tend to eliminate the local infiuence of tN 
volcanic rocks which are present in one case and absent in the 
other. 

With reference to earthquakes also, few, if any, but very local 
shocks experienced in New Zealand have originated from any vol- 
canic focus we are acquainted with, while a westerly propagatiofi 
of the ordinary vibrations rarely passes the great fault that markB 
the line of active volcanic disturbance. In Japan, also, oat o' 
about 480 shocks which are felt each year in that country, each ^^^ 
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i an average, shakes about one thousand square miles, 
mauy that cannot be ascribed to volcanic origin, 
jre maay other problems of practical importance that can 
udied from the base-line of a properly equipped observa- 
?8e will readily occur to physical students, who are l)etter 
i with the subject than I am. I can only express the 
; the improved circumstances of the colony will soon 
me steps to be taken. Already in this city, I understand, 
Is have been subscribed. As an educational institution, 
actical application to our students in physical science, 
&nd navigation, it would clearly have a specific value 
d greatly benefit the colony. 

r great branch of physical science, chemistry, should be 
interest to colonists in a new country. Much useful 
been done, though not by many workers. The chief 
n of this science has been naturally to promote the de- 
t of mineral wealth, to assist agriculture, and for the 
1 of mercantile contracts. I cannot refrain from men- 
te name of William Skey, analyst to the Qeological Sur- 
B chemist whose researches during the last twenty -eight 
e far surpassed any other in New Zealand. Outside his 
official duties, he has found time to make about sixty 
ootributions to chemical science : such as his in vestiga- 
tbe electrical properties of metallic sulphides ; the dis- 
the fero-nickel alloy awaruite in the ultra-basic rocks of 
go, which is highly interesting, as it is the first recogni- 
ia meteoric-like iron as native to our planet; the discovery 
lydrocarbon in torbasic and the gas shales is chemically, 
lerely mechanically, combined with the clay base; and 
ery of a remarkable color-test for the presence of mag- 
the isolation of the poisonous principle in many of our 
-ubs. His recent discovery, that the fatty oils tieated 
ine form alkaloids, also hints at an important new de- 
i organic chemistry. His suggestion of the hot air blow- 
of the application of cyanide of potassium to the saving 
iod many other practical applications of his chemical 
a, are distinguished services to science, of which New 
hould be {Mroud. 

leotien with the subject of chemistry, there is a point of 
irtaoce to the future of the pastoral and agricultural in- 
Kew Zealand, to which attention was directed some years 
br« Pond of Auckland ; that is, the rapid deterioration 
• ton must be undergoing by the steady export of the 
■Isili which plant and animal life must depend for nour^ 
Ha calculated that in 1888 the intrinsic value of the 
vgm and phoephoric acid and potash sent out annually 
,000, taking into account the wool and wheat alone. Now 
have to add to that the exported carcasses of beef and 
ones and all, the annual loss must be immensely greater. 
^r care would, of course, be to bring back return cargoes 
al manure, but even then its application to most of our 
aods would be out of the question. I sincerely hope that 
sm will be taken in band by the Agricultural College at 
a a matter deserving of practical study and investiga- 

already referred to several great generalizations which 
ciaed a powerful influence in advancing science during the 
marked out for review ; but so far as influencing the 
orrent of thought, and almost entirely revolutionizing 
lent notions of scientific workers in every department of 
;e, the most potent factor of the period has been the 
nent of what has been termed '* the doctrine of evolu- 
be simple conception of the relation of all created things 
Old of continuous inheritance has given life to the dead 
in accamulated mass of observed facts, each valuable in 
t as a whole breaking down by its own weight. Before 
er-key was provided by the lucid instruction of Darwin 
aee, it was beyond the power of the human mind to 
I me in biological research the great wealth of minute 
■1 and physiological details. The previous ideas of the 
But cveatioii of each species of animal and plant in a little 
t Edeo of its own must appear puerile and absurd to the 
itQislitta of the present day ; but in my own college days 



to have expressed any doubt on the subject would have involved 
a sure and certain pluck from the examiner. I remember well 
that I first obtained a copy of Darwin's ** Origin of Species" in 
San Francisco, when on my way home from a three-years' sojourn 
amonff the red Indians in the Rocky Mountains. Having heard 
nothing of the controversies, I received the teaching with enthu- 
siasm, and felt very much surprised, on returning to my cUma 
mater, to find that I was treated as a heretic and a backslider. 
Nowadays it is difficult to realize what all the fuss and fierce 
controversy was about ; and the rising school of naturalists have 
much cause for congratulation that they can start fair on a well- 
assured logical basis of thought, and steer clear of the many 
complicated and purely ideal systems which were formerly in 
vogue for explaining the intentions of the Creator, and for tor- 
turing the unfortunate students. The doctrine of evolution was 
the simple-minded acceptance of the invariability of cause and 
effect in the organic world, as in the inorganic; and to understand 
his subject in any branch of natural science, the learner has now 
only to apply himself to trace in minutest detail the successive 
steps in the development of the phenomena he desires to study. 

With energetic leaders educated in such views, and who, after 
their arrival in the colony, felt less controversial restraint, it is 
not wonderful that natural history, and especially biology, should 
have attracted so many ardent workers, and that the results 
should have been so good. A rough test may be applied by com- 
paring the number of species of animals and plants which had 
been described before the foundation of the colony, and those up 
to the present time. In 1840 Dr. Gray^s list in Deiffenbach's work 
gives the number of described species of animals as 594. The 
number now recognized and described is 5,498. The number of 
Mammalia has been doubled through the more accurate study of 
our seals, whales, and dolphins. Then the list of birds has been 
increased from 84 to 195, chiefly through the exertions of Sir 
Walter Buller, whose great standard work on our avifauna has 
gained credit and renown for the whole colony. The number of fishes 
and MoUusca has been much more than trebled, almost wholly by 
the indefatigable work of our secretary, Professor Hutton. But 
the greatest increase is in the group which Dr. Gray placed as 
Anntdoaa, which, chiefly through the discovery of new forms of 
insect-life, has risen from 156 in 1840, to 4,295, of which 2,000 
are new beetles described by Capt. Broun of Auckland. 

When we turn to botany, we find that Deiffenbach, who ap- 
pears to have carefully collected all the references to date in 1840, 
states that the fiora comprised 6d2 plants of all kinds, and, as I 
have already mentioned, did not expect that many more would 
be found. But by the time of the publication of Hooker's '* Flora 
of New Zealand ** (1868), a work which has been of inestimable 
value to our colonists, we find the number of indigenous plants de- 
scribed had been increased to 2,456. Armed with the invaluable 
guidance afforded by Hooker's *' Handbook," our colonial bota- 
nists have renewed the search, and have since then discovered 
1,469 new species, so that our plant census at the present date 
gives a totai of 8,855 species. 

It would be impossible to make mention of all who have con- 
tributed to this result as collectors, and hardly even to indicate 
more than a few of those to whom science is indebted for the de- 
scription of the plants. The literature of our post-Hookerian 
botany is scattered about in scientific periodical literature; and, 
as Hooker's ** Handbook " is now quite out of print, it is obvious 
that, as the new discoveries constitute more than one-third of the 
total flora, it is most important that our young botanists should 
be fully equipped with all that has been ascertained by those who 
have preceded them. I am glad to be able to announce that such 
a work, in the form of a new edition of the ''Handbook of the 
Flora of New Zealand,*' approved by Sir Joseph Hooker, is now 
in an advanced state of preparation by Professor Thomas Kirk, 
who has already distinguished himself as the author of our 
''Forest Flora." Mr. Kirk's long experience as a systematic 
botanist, and his personal knowledge of the flora of every part of 
the colony, acquired during the exercise of his duties as'conserva- 
tor of forest^ point to him as the fitting man to undertake the 
task. 

But quite apart from the work of increasing the local collections 
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which bear on biological studies, New Zealand stands oat promi- 
nently in all discussions on the subject of geographical biology. 
It stands as a lone zoological area, minute in area, but on equal 
terms, as far as regards the antiquity and peculiar features of its 
fauna, with nearly all the larger continents in the aggregate. In 
consequence of this, many philosophical essays — such, for in> 
stance, as Hooker's introductory essay to the early folio edition of 
the "Flora;" the essays by Button, Tra vers, and others; and 
also the New Zealand references in Wallace's works — have all 
contributed essentially to the vital question of the causes which 
have brought about the distribution and geographical affinities of 
plants and animals, and have thus been of use in hastening the 
adoption of the doctrine of evolution. 

Much still remains to be done. Both as regards its fauna and 
its flora. New Zealand has always been treated too much as a whole 
quantity ; and in consequence percentage schedules, prepared for 
comparing with the fauna and flora of other areas, fail from this 
cause. It is absolutely necessary not only to discriminate localities, 
but also to study more carefully the relative abundance of individu- 
als as well as of species before instituting comparisons. The facil- 
ity and rapidity with which change is effected at the present time 
should put us against rashly accepting species which may have 
been accidental intruders, though wafted by natural causes, as 
belonging to the original endemic fauna or flora. Further close 
and extended study, especially of our marine fauna, is urgently 
required. We have little knowledge beyond the littoral zone, 
except when a great storm heaves up a gathering of nondescript 
or rare treasure from the deep. Of dredging we have had but 
little done, and only in shallow waters, with the exception of a 
few casts of the deep-sea trawl from the ** Challenger." When 
funds permit, a zoological station for the study of the habits of 
our sea fishes, and for the propagation of such introductions as 
the lobster and crab, would be advantageous. I observe that 
lately such an establishment has been placed on the Island of 
Mull, in Scotland, at a cost of £400, and that it is expected to be 
nearly self-supporting. With respect to food-fishes, and still 
more with respect to some terrestrial forms of life, we, in common 
with all the Australasian colonies, require a more scientific and a 
less casual system of acclimatization than we have had in the past. 

One must talk with bated breath of the injuries that have been 
inflicted on these colonies by the rash disturbance of the balance 
of nature. Had our enthusiasm been properly controlled by fore- 
sight, our settlers would protmbly not have to grieve over the 
losses they now suffer through many insect-pests, through small 
birds and rabbits, and which they will in the future suffer through 
the vermin that are now being spread in all directions. 



HEALTH MATTERS. 



t Why the Stomach does' not digest Itself. 

Fboh a new study of this subject Dr. E. Sehrwald announces 
the following conclusions (Medical Eecord, March 7, 1891): 1. 
The balance between the alkali of the blood and the acid of the 
gastric juice does not follow, during life, the law of diffusion, but 
moves in narrower limits; 2. The self-digestion of the stomach is 
partly prevented by the alkalinity of the blood, and partly by cell- 
action; 8. The living epithelium interposed between the blood 
and the gastric juice prevents their mutual neutralization, and 
preserves the alkalinity of the blood and the acidity of the gastric 
juice ; 4. By this protection the stomach is spared a great deal of 
work of secretion and absorption ; 5. The protection furnished by 
the flowing blood is partly due to its alkalinity, and partly to its 
properties as a nutritive liquid ; 6. All influences which arrest the 
nutrition of the cells of the walls of the stomach may lead to self- 
digestion and ulceration. The conditions which may be men- 
tioned in this connection are, first, disturbances in the circulation ; 
second, direct injury to the epithelium ; and, third, injuries of the 
trophic nerves. 

Cremation and its Safeguards. 

The Lancet, Jan. 81, 1891, says, ** Unfortunate circumstances 
connected with the death of the late Duke of Bedford have 
brought into prominence an important question respecting the 



procedure of the Cremation Society, of which the late duke was a 
prominent member, in cases of death from other than pure^f 
natural causes. It is clear that in the case of the society absololi 
certainty as to the cause of death, when other than natural, cm 
alone justify the preferential application of its method. It wl 
therefore be interesting to examine the practical value of tkt 
safeguards adopted by the society to prevent the chances of fallacf 
in a matter so important. These are three: namely, (1) the eav 
tificate of the medical practitioner in attendance on the deceinl 
during his last illness ; (2) a second independent certifioiti if 
another practitioner after careful inquiry into the circunaKaev 
attending the illness; and (8), should any doubt remain, titttri- 
dence afforded by necropsy. 

'* A further, though possibly less permanent, security exiilili 
the resolution of the society to refuse cremation in any casewhai 
the least doubt exists respecting the cause of death. 3u<^ ckxAl^ 
as observed by Sir Henry Thompson, could remain after neorop^ 
only in an extremely small number of cases, and would, in faol^ 
be virtually abolished. Not actually so, however. There itfll 
remains a minimum uncertainty ; and this, it is apparent, is mofll 
greater where certification, even on the very careful system oih 
ployed by the society, is alone relied upon. The practitioiier ii 
attendance might, in spite of diligence and skill, be misled; lor 
example, in a case where the signs of poison were obscnnilf 
blended with those of real or supposed disease. In this 
tion the case of the late Mr. May brick is suggestive. Is it, 
to be believed that a second medical testimony, which woold kf 
independent of the former, could be relied on to guarantM Al 
difference of opinion which would necessitate an appeal Hlhr 
coroner? We should rather expect that this latter e^ 
divested as it must be of various technical premises which 
the statements in the first certificate, would be at best a 
weighed and usually confirmatory assertion of moral certainty. 

* * After all, it is probable that the most reliable 
against a too precipitate practice of cremation which we 
is to be found in the resolutions of the society above mentionl' 
Cremation, therefore, under its present rules, is certainly a val» 
ble means of promoting accuracy in certification. As affodf 
an absolute guaranty of such accuracy, it cannot be dependiifl^ 
while it must in all cases destroy every trace of morbid or wkir 
chievous agency contained in the tissues. While, therefore, i* 
freely admit its practical security against any miscarriage of jtt 
tice in the vast majority of cases, we cannot admit that it stsadi 
in this respect on a level exactly so high as the practice of boiiiL 
Moreover, while we also recognize its more absolute and destrao- 
tive purity in ihe disposal of infectious dead, we do not see M 
it possesses any such advantage in comparison with burial in other 
cases, provided that burial be conducted, as it increasingly is iff- 
ducted, on a rational or * earth to earth ' system." 



LETTERS TO THE EDITOR. 



*«* OorreapondenU are requested to be a$ brief ae poseible. The writ«r*§ 
ieincM eaeee required ae proof of good faith. 

The editor will be glad to pwlieh any queries consonant with the 
of i^ journal. 

On request, twenty copies of the number oorUaining his communieatUm\ 
be fwmwied free to any correspondent. 

The Motion of Storms and High Areas. 

Thebb was presented in this journal Feb. 27 a short disci 
of the origin and motion of waves of heat and cold. I desirel 
still further discuss this question under an analogous heading, 
the previous note it is possible that too much prominence wtf 
given to the occurrence of temperature falls in the rear of stonal 
when there were no high areas near. These falls seem to beao* 
companiments of storms, but are of very limited extent and slig;M 
intensity. They seem to be due largely to radiation from the air 
and earth to the clear sky. 

It may conduce to clearness if several propositions are advanced 
and discussed. 

1. Stonns and High Areas have the Same Velocity. — If thi* 
were not so, the one would overtake the other when they were 
moving along the same line. Of course, there may be such coO' 
ditions, on any map, in different lines, which have widely dlff^'* 
ent velocities. 
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« Conditions extend far above our Highest Mountains, — 
he fluctuations of air-pressare on the advance of these 
I the same at mountain stations as at the base, except 
changes occur later at the summit, for reasons which 
fully set forth in the *' Report of the Chief Signal Officer 
The temperature changes, both the rise on the advance 
1 and the fall in its rear, after the diurnal range has been 
1, are greater on a mountain than at the base, and they 
eral hours earlier at the summit. The form which a 
high area assumes is that of a disk with a height of five 
les, and a diameter of one thousand, and it may extend 
I its of the atmosphere. 

ne is fio Marked Movement of Air or Moisture-Particles 
I Currents from the Earth upward,^ The best proof of 
ftps, is in the fact that the velocity of the horizontal cur- 
arkedly increased as we rise in the atmoepherci and hence 
3vement would be rapidly disintegrated and brought to 

^ is no Whirl in Either of These Conditions a Few 
i Feet above the Earth, — Observations on Mount Waah- 
,800 feet) have shown this fact. Unfortunately we have 
ata to show just how high the gyratory circulation which 
re at the earth*s surface extends, but the limit is probably 
;. This fact is a most important one to determine, and 

better region to establish it on the whole earth than 
id mountain-peaks of New England. Greylock, Ascutney, 
D, Mount Washington, Green Mountain, and a score of 
« all situated right in the path of our storms and high 
f, it is believed, are destined to aid most materially in 
le riddles which now confront us on all sides. 

ir Motion is Independent of the Wind. — To those familiar 
ther science this will be self-evident, but it may be well 
y this proposition slightly. Let us consider the case of 
otidition moving at thirty miles per hour between two 
and B) six hundred miles apart. Let the wind have a 
>f fifteen miles per hour. In twenty hours the exact 
if the wind, pressure, temperature, etc., which took place 
lake place at B, provided the storm remains constant ; 

1 liad put in the wind at 2I a bit of cotton, or some sub- 
bteh would go exactly with the wind, at the moment the 
ato was at A, we would have found it just half way be- 

B at the moment the storm-centre crossed B, This 
that all the conditions which accompany a storm 
liflaQy independent of the wind. The wind blows cold, 
iMaate a cold wave has passed that way. This may be 
U diarer by considering an enormous sphere a thousand 
hcwand feet in diameter, and highly heated, at a few 
feel above the earth. If this were stationary, our ther- 
9, it delicate enough, would show its pressure, and the 
■Id transport the heat at its velocity ; though it is evident 
B would be an exceedingly rapid dissipation of this heat 
were no method of renewal. Suppose thb sphere were 
ed horizontally at thirty miles per hour, and its heat 
set oar thermometers instantly : it is evident that there 
I a miniature warm wave travelling across the country at 
lea per hour; but this would be independent of the wind, 
i woaid have a tendency to modify that. 
(r Motion is Independent of Air-Currents at any Eleva- 
bh proposition will be the most difficult of all to accept, 
t seems to be abundantly borne out by the facts. During 
ige of a storm, the air-current gradually increases in 
IS we rise in the atmosphere. After a certain height is 
tbe velod^ of this current is diminished. Again, during 
ige of a high area the velocity of tbe current itself is 
r diminished, and, as I have shown, it is half that of the 
a at the height of Mount -Washington, while during the 
if a storm it is nearly double the storm velocity. Now, 
I (bat any condition having any height in the atmosphere 
s entirely disintegrated by the varying velocity of the 
stiata of the atmosphere; and also its motion cannot be 
lal of tbe strata, since this velocity is far greater than 
fbe stomi, and is only half that of a high area. It has 
I shown liiat the direction of motion of storms and high 



areas is very different from that of the strata far above the earth. 
One other consideration may be presented. It frequently occurs 
that storm conditions seem to be transferred through tbe air with- 
out a corresponding depression at the earth's surface, and at a 
velocity which appears to be far higher than the air strata can 
have. 

This whole subject is exceedingly complicated; and it must be 
confessed that we must continue to grope rather in the dark . 
until we can obtain the facts which shall enable us to lay the first 
stone of a consistent theory of these conditions, which are so 
familiar to us, but of which we know next to nothing. I cannot do 
better than to close this discussion, without further comment, with 
the remarkable views of two specialists eminent in this^ line of 
research. These views are entirely at variance with the facts 
observed in this country, and cannot possibly be accepted as an 
explanation of the phenomena in question. I have already 
shown, that, owing to the peculiar position of European moun- 
tains far to the south-east of the path of storms, we can hope for 
but little assistance from observation at their summits in eluci- 
dating these complex problems. 

Dr. J. Hann of Vienna, in a recent publication, has said, *'' The 
forces which are in activity in the winter in the air circulation of 
the higher latitudes arise from the heat of the tropics ; that is, 
from the heat difference between the polar regions and tbe equa- 
torial zone. Storms and high areas are merely secondary phe- 
nomena in the general atmospheric circulation." 

Dr. W. Siemens of Berlin has written as follows: '' Minima and 
maxima of air-pressure (storms and high areas) are consequences 
of the temperature and velocity of air currents in the higher at- 
mospheric strata." H. A. Hazes, 

WMhin^on, March 9. 
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Constructive Steam- Engineering. By J. M. Whrtham. New 
York, Wiley. 8^ $10. 

iTms descriptive treatise covers pretty thoroughly a rather ex- 
tensive field, embracing as it does engines, pumps, and boilers, 
with all their accessories and appendages. The scope of the work 
is limited, as indicated by the title, to constructive features, de- 
sign not being discussed. But this does not lessen the value of 
the book, as nearly every form of engine or boiler that has won 
recognition in modem steam-engine practice is fully described, 
illustrated, and discussed. Steam-engine design, as a separate 
subject, was ably treated in a previous work by the same author, 
noticed in these columns a year or more ago. 

In the preparation of this work the author has had ample re- 
sources to draw upon; and he has exercised notable discretion in 
sifting out essentials from non-essentials in dealing with the mass 
of material placed at his disposal by the current literature of the 
subject. 

The plan of the work is as follows. A brief classification of the 
various types of engines comes first. This classification may be 
summed up as (1) condensing and non-condensing; (2) non-ex- 
pansive and expansive; (8) simple, compound, triple-expansion, 
and quadruple-expansion; (4) single-acting, double-acting, and 
rotary ; (S) rotative and reciprocating ; (6) stationary; portable, 
locomotive, and marine. Less important is the further classifica- 
tion into (7) horizontal, vertical, inclined, and oscillating; and (8) 
erect vertical, inverted vertical, direct-acting, indirect-acting, and 
beam engines. Exception may be taken to the author's state- 
ment, in this introductory chapter, that compound, triple, and 
quadruple expansion engines have respectively two, three, and 
four cylinders. Some of them have, as shown in a subsequent 
chapter, at least one extra cylinder; that is, two low-pressure 
cylinders instead of one larger one. This, of course, is a small 
matter ; but it would be well to classify the engine in this respect 
by the number of expansions instead of the number of cylinders. 

The second chapter, a very important one, is devoted to heat 
and steam, embracing a discussion of thermometers and calorim- 
eters. Then comes a chapter in which the constructive details of 
an engine are illustrated and discussed ; after which comes a lucid 
presentation of the indicator and its uses, and a chapter on the 
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u<«e, operation, and setting of the alide- valve and independent 
cut-ofT, followed by a discussion of the various forms of valve- 
gears, and of automatic cut-off and throttling engines. A chap- 
ter treating of compound and triple and quadruple expansion 
engines comes next, after which condensers, pumps, and pump- 
ing-engines are considered. Next is given a chapter on the mis- 
cellaneous attachments and minor details of an engine, embracing 
stop- valves, throttle-valves, and relief- valves, stuffing-boxes, belt- 
ing, lubricators, etc., followed by a chapter on the management 
of engines and pumps, engine trials, and dynamometers. 

When the subject of boilers is reached, a chapter is devoted to 
the theory of combustion and the various types of boilers in use, 
and another to their constructive details and strength. The con- 
cluding chapter of the book treats of the appendages and accesso- 
ries of boilers, their decay, management, etc. 

At first blush, after a hasty glance through the pages of this 
bulky volume, the price of it would seem too great; but, after a 
careful examination, that impression disappears. True, the 
material from which the author evolved the work was abundant 
and ready to hand, but the illustrations alone (and they are many) 
" came easy." The labor of working over the material, — putting 
it *' into perspective," as it were, effectively, discriminatingly, and 
judiciously, — and welding the whole together into a book suita- 
ble alik^to the needs of the student, the engineer, and the mis- 
cellaneous seeker for information, must have been enormous. 



That the work is well done is certified to by the rept 
author and publisher. 
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The Forest and Stream Publishing Company ai 
and enlarged edition of •* Fly-Fish ing and Fly-Maki 
by J. Harrington Keene. The book has as illust 
specimens of the silk, feathers, and other materia 
making. 

— A ** Flora of Palestine " is in progress, edited 1 
E. Post, and is now completed as far as the end of 
bellifercB, Several new species are described. 

— Among the contents of the New England 
March, we note **The Early History of Electricitj 
by George Herbert Stockbridge; ** Window-Garder 
Henrietta L. T. Wolcott; "The Indian-Corn as 
Plant," by Sarah Freeman Clarke; **The Problem 
ployed," by William M. Salter; and **The Histon 
Writing in America," IH., by J. F. Jameson, Ph D 

— Messrs. Ginn & Co. announce ** The Induf 
Arithmetic,** by James Baldwin, Ph.D., to be publ 
This work possesses many featui-es which distin^ 
others of its class. Theory gives place to practice 



Publications received at Bditor*s Office, 
Feb. aa-March 7. 

Alabama Geologloal Svavej. Report on the Cababa 
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Toung. 180 p. 10«. 91. 

TiDT, C. M. The Story of a Tinder-Box. New Tork, 
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U. S. Naval Academy, Annapolis, Md., Annual Beg- 
ister of the, 1890-01. Washington, Government. 
84 p. 80. 

Ward, H. M. Diseases of Plants. New Tork, B. A 
J. B. Toung. 190 p. 10*». %t. 

A SYSTEM OF 

EASY LETTERING. 

By J. H. CROMWEIili, Ph.B. 

Twenty six different forms of Alphabets. The 
space to be lettered is divided into squares, and 
with these as a guide the different letters are drawn 
and inked. Price^ 60 cenf«, pot^paid. 

E. k F. N. SPON, 12 Cortlandt Street, New York. 



Old and Rare Books. 

BACK NUMBERS and complete sett of leading Mag- 
astoet. RiUt$ Uw. AH. MAG. EXCHANGS. 
- • • NV 



** The Week, one of the ablest papers on the con- 
tinent." —Deacriptive America, 

THE WEEK, 

A Canadian Journal of Politic*^ Ldteraturt^ Science 

and Art, 

PUBLISHED EVERY FRIDAY. 
$3.00 per Year. $1.00 for Four Months. 

THB WEBK has entered on its BIGHTH year of 
publicatioii. greatly improved in every respect, 
rendering it more worthy the cordial support of 
every one interested in the maintenance of aflrst- 
olass literary Journal. 

The independence in politics and criticism which 
has characterised THE WEBK ever since its first 
issue will be rigidly maintained ; and unceasing ef- 
forts will be made to Improve its literary character 
and increase its attractiveness as a Journal for the 
cultured home. Many new and able writers are 
now, or have promised to become, contributors to 
its columns, and the constant aim of the Publisher 
will be to make THB WBBK fully equal to the best 
literary Journals in Britain and the united States. 

As heretofore. Prop. Goldwin Smith will, from 
time to time, contribute artidea. London, Paris, 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Specisii Ottawa Letters will appear during the ses- 
sions of Parliament. 

THB WBBK being the same else as ** Harper's 
Weekly,'' is the largest paper of its class on the 
continent. 

SEHD FOB FBBB 8AMPLB OOPT. 

C. BUCKEn ROBINSON, Publisher, 

5 Jordan St., Toronto, Canada. 
THE 

AMERICAN GEOLOGIST FOR 1891 

BIES'S HEW mis OP THE lETROPOU- 
TAM DISTRICT, 

will be giyen to Neur Sabtcrtberf to the 

Qkologist for $25.00 (which is the regular 
price of the Atlas alone) , if ordered through 
the Gbolooist. 

For other premiums see the Geologist for 
Nov., Dec, and Jan. Address 

THE GEOLOGICAL PUBUSHIIIG COIPAHT, 

Minneapolis) Minn* 

THE BOTANICAL GAZEHE. 

A monthly illustrated journal of botany in 

all its departments. 

•5 cents a number, $3.50 a year. 

Addr.« PUBLISHERS BOTMICAL GAZETTE, 

CrawfordsTlllef Ind. 
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Secretary of the Museum of 
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Ph.D., Professor of ComparatlT 
An Aztec Manuscript. By Daniel ( 

Professor of American ArchsBol 
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A Monograph on the Tempest. By 

Fomess, Ph.D., LL.D. 
Recent Archeolqgioal Exploration 

By Charles C. Abbott, M.D , 

American Collections. 
ArchsBoIoeical Notes in Northern M 

oott Williams, A.M., Secretary 

of Egyptian Antiquities. 
a. On the Aristotelian Dative, b. ( 

Aristotle's Rhetoric. By Willla] 

A.M., Professor of the Greek 

Literature. 
A Hebrew Bowl Inscription. By 

Jr., Ph.D., Professor of Arabic. 
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whereof about 200 or 250 pages will ^ 
The price to subscribers to the Sc 
per volume; to others and subscj 
volume. 

Each Monograph, however, is co 
and will be sold separately. 

It is the Intention of the (Jnlversi 
Monographs from time to time as t 
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t!hl weights and measurements 67 actuall}' weighing and 
-ii^; the; are taught to buy aad sell, to make ctumge, to 
BimiAe system of accounts, to make bills; iu abort, to per- 
JI those simpler operations in numbers which men and 

in ttie ordinary walks of life are requited to understand. 
ie Uarch Magazine of American Hitfory opens with a 
if the public career of Gen. Francis E. Spinner the financier, 
r. Isaac S. Hartlpy, D.D. The paper includes a description 
. Spinner'g part in the conception and issue of the " green- 
' The second article is a story, by Hubert Howe Bancroft, 
raried experiences in bringing out his first book, describing 
rary [Mlgrimage from California to cisit the notable authors 
OD and New York. ' la' the third paper we have a sketch, 
mtraittOf Rev, Samuel H. Isaacs, nritten by his eon Abram 
CB, Ph.D. Following this, Mr. A. W. Clason of Virginia 
luteaanaccoiiot of the Pennsylvania Convention, 1788. The 

a paper from the pen of Hon. Charles K. Tuckerman of 



Florence, Italy, entitled -'An Hour with George Bancroft," in 
which he describes his last visit to the great hutorian; then comes 
a sonnet on the same theme, "George Bancroft, 1800-91," by 
William C. Richards. An article that will interest a large class 
of readers in all parts of the country is "Slavery in Canada," by 
J. C. Hamilton, LL.B. " The Homespun Age," a chapter by H. 
C. Williams, relates to early settlements in the interior valleys of 
Tennessee. "The Hunters of Kentucky," an old song, composeHl 
just after the battle of New Orleans, from W. Abbatt; the de- 
scription of the frontbpiece by the editor; and "Washington at 
Tarrytown in 1788," t^ U. D. Raymond, — complete the principal 
features of the i«sue. 

— Under the title " Hints to Power Users," Mr. Robert Grim- 
sbaw, whose ■" Catechtams of the Steam Engine, Pump, and 
BoQer," and other practical works, have proved so popular, has 
prepared some non-technical advice to the men who pay the bills. 
It is issued by the Cassell Publishing Company, New York Citr. 



'sfoFil's Aciil Ptospiate. 

dyspepsia the stomach 

to assimilate the food. The 

Phosphate assists the 

;ened stomach, making the 

;ss of digestion natural and 



B. 8. HoCOMB, Philadelphia, says: 
H|l It in nervous dyspepsia, witii sue- 



v. 8. LKMABn. Hinsdale, N. H., 

fca ImI remedy for dyipepiia that ha 
maiMder my notice.'' 

T. B. Andkews, Jefferson Medical 
•, miadelpbia, says : 

wooderful remedy which gave me 
tsAUying remits in the worst forms of 
laU" 

iriptiTe pamphlet free. 
iMfcH OmSfi Worfci, PmidMC*, R. I. 
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Speech Reading and ArticDlation 
" Teaching. 

By A. MELVILLE BELL. 

Price, 25 Cents. 
Practical Instructions in the Art of Beading 

Speech from the Houth ; and in the Art of 

Teaching Articulation to the Deaf. 

[mis Vork— vritten ot tbe •nggesUon of Klu 
Swii Fuller. PrlnaliAl of Uie HonMW Muin aobool 
for the I>ekt. Boston, Haes.— U, lotkrw knoiRi,the 
Bi>t TrMtlw published on " Bpeeoli Besdlos-"] 
froM Prin«ipalt of lH*tltttH«nt for M« I>eaf. 

" Admlnbls In Ita aODolwiniiu. alnnwu ud fnw 
dom from tMbulosUty," 

" The itmptlolt; mnd perfeotloD of this little book. 

" Pnll ol Bxwit uu] helpful obierratloiu." 

"A TSry iDtemtlng mnd Tklu&ble wock." 

"Tbe nlea are olaailr given and wlU b« of crest 

Qtllity." 
" BTerj ertioulatlon te&oher abonld stndj it.^^ 
"A model ol olasmeH kOd ■ImplioltT. without 

hbTlng uif of tbs pusiUng ejnibola ib&t troubla the 






HglTCn insii 
Ij fiitereatinj 



rejuUng from the lip* are eepeolAllj Jntereatinf . uid 
of ETOBt Importanoe tor the itndent at phonetlci." 
— Modem Cangvage Hottt. 

*a* The above work may be obtained, by 
order, through any bookseller, or poet-free 
on receipt of price, from 

N. D. C. HODGES, 
47 Ufiytttt Place, In TotL 
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Waaler N ContlaeMt. 

Br D. Q. BanrroF, U.D. S*. |t.TS. 

THE CRDDLE OF THE SEMITES. 
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ARE'S REPORT ON THE GEORGIA OYSTER- 
BEDS. 

B United States Coast and Geodetic Survey has recently 
bed a bulletin (No. 19) containing a report by Ensign 
Drake, U.S.N. , and assistant United States Coast and 
tic Surrey, on ^*The Sounds and Estuaries of Georgia 
Reference to Oyster-Culture." The author states in 
gface that be bad but five months for the examination, 
at a limited fund at bis disposal, and makes no claim 
>mpleteness of the work done under those circum- 
s; nevertheless the results of the examinations appear 
76 satisfied all the requirements, and the people of 
ia are in possession of the information necessary for 
Relation on tbe oyster question ; and to obtain that 
le principal object of the examination. 
Drake reports that be examined all the ground in any 
litable for oyster-growing, the area being some seventy 
nd acres. Of this, he finds some thirty thousand 
10 suitable for oyster-culture, and some forty thousand 
LiiBuitable. His decisions in the premises are based 
tlie character of tbe bottom and density of the water. 
ndeB only casually to tbe number and character of 
idfttory enemies of the oyster, which is to be reg^retted ; 
« he give much information regarding tbe oysters 
llQfond tbe fact that they are not **fat," or fit for 
1^ until late in the year. Tbe significant intelligence, 
Pir, is that tbe beds are much depleted from over-fish- 

Atflfkate possesses only some seventeen hundred acres 
nri beds, and as these are already much depleted, it is 
Miderful that the Legislature desired an investigation, 
flnt place, and followed it up by passing a liberal law 
VIpuDg tbe cultivation of additional areas; and it is 
mg to learn that under this law some three thousand 
Mie-ienth tbe available area) are already in prpcess of 
rement, for, indeed, our oyster-industry is in a sad way, 
B must look to tbe private cultivator for tbe future 
; Any thing that States can do, investigation accom- 
or enterprise bring about, in this field, will be gladly 
ned by a public which has seen tbe price of oysters 
le from twenty-five cents to fifty cents per bushel in 
ftis, and tbe ratio of increase still continuing. 
rly twenty years ago the Coast Survey began its inves- 
DS of the oyster-beds of the country. Count Pourtales 
e pioneer. - He was followed by Collins and Winslow 
Navy, Bradford of the Survey, and again by Winslow. 
Dited States Fish Commission has added also to the 
of information; and Professors Goode, Ryder, and 
bare made many valuable reports on the condition of 
fantry. The Johns Hopkins University has, in con- 
I with the State of Maryland, published the reports 
iditti of Dr. W. K. Brooks, and no more valuable ad- 
to oor knowledge has been made than these reports. 
liM of Rhode Island, Connecticut, New York, Mary- 
(■d NoHli Carolina have organized commissions and 



surveys, and have exhaustively studied tbe condition of tbe 
beds, the fishery, and tbe general industry of their particular 
waters. 

In tbe mass of literature that has come into being during 
the last ten years, it would be naturally expected that some 
differences should exist as to the condition of tbe beds and 
as to tbe remedy to be applied; but in the main essentials no 
differences do exist. All the various persons, officials, and 
bodies, working at different times, in different localities, and 
without connection, have uniformly reported that tbe natu- 
ral oyster beds were either extinct or fast becoming so, and 
that tbe only remedy was to encourage cultivation by private 
enterprise. 

With such unanimity of testimony and advice, it would 
seem impossible that the remedy should not be applied. Un- 
fortunately such has not been tbe case. It fs true that a 
few progressive States, such as Connecticut, New York, 
North Carolina, and Georgia, have started on the right road; 
but the great oyster areas of the Chesapeake are likely to re- 
main many years uncared for: and, while their beds are beings 
rapidly destroyed, no provision is made to meet tbe enormous 
demand which the Chesapeake has heretofore supplied. It 
is possible that the legislation in North Carolina, which has 
been in operation several years, may have somo effect by en- 
couraging cultivation of the large tract of oyster bottom the- 
State possesses; but, unless such cultivation is now in prog- 
ress to a very considerable extent, it will not be sufficient to 
prevent such a falling-off of the supply as to amount to some- 
thing like an oyster famine in a few years. 

It would not be surprising if oysters were soon out of the 
reach of most people^s pockets. If they do become so, we 
will have the consolation of knowing that we had ample 
warning, and the gentlemen who have conducted the investi- 
gations and made tbe reports for these many years can have* 
tbe satisfaction of seeing their prophecies realized. Tbe more- 
reports we have, the better; the more ^extensive tbe investi- 
gation of tbe subject, the sooner will a remedy be adopted r 
and the community has reason to thank the Coast Survey for 
this last addition to our knowledge, and to congratulate Mr. 
Drake on his very successful prosecution of a work of so 
much importance. 

% HEALTH MATTERS. 

Inoculation by Mosquitoes ag^ainst Yellow^Fever. 

Drs. Finlay and Delqado of Havana have published some 
statistics of their practice of inoculating persons newly arrived in 
Cuba against yellow-fever by means of mosquitoes which have 
heen caused to contaminate themselves by stinging a yellow-fever 
patient. These observations, according to the Lancet of Jan. 8t, 
have been carried on for tbe last ten years, and, in addition to a 
certain number which are still incomplete, may be said to consist 
of fifty-two cases of mosquito inoculation which have heen fully 
followed up. Of these, twelve experienced between the fourth 
and the twenty -sixth day after inoculation a mild attack of yellow- 
fever, with or without albuminuria ; twelve experienced no symi>- 
toms of yellow-fever either within twenty-five days after the in- 
oculation or during three years subsequently ; twenfy-four experi- 
enced no symptoms within twenty-five days, but contracted a 
mild attack before the end of three yearSi either uncomplicated b^ 
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albuminuria altogether, or with only a very transient appearance of 
it; three who had had no symptoms within twenty-five days con- 
tracted well-marked yellow- fever within three yeara; one patient 
who had a mild attack in consequence of inoculation contracted 
a severe attack later on, which proved fatal : that is to say, of 
chose who had been inoculated, only about eight per cent con- 
tracted the disease in a well-marked form, with a mortality of 
under two per cent. In order to enable one to appreciate the 
significance of these figures, the authors mention that they ob- 
served sixty-five monks who from time to time arrived in Havana, 
where they all lived under similar conditions. Thirty-three of 
these were inoculated, and thirty-two were not. Only two of the 
inoculated contracted well-marked attacks, which, however, did 
not prove fatal; whereas eleven of those that had not been inocu- 
lated were severely attacked, no less than five dying. It is re- 
marked that inoculations performed in the cold weather are not 
entirely trustworthy, and that they should be followed up by a 
repetition in the spring. 

A New Bleeding Era. 

The discussion which took place at the last meeting of the 
Royal Medical and Cbirurgical Society of London was in many 
respects interesting and noteworthy, says the British Medical 
Journal of Jan. 31, 1891, editorially. Dr. Pye-Smith is to be 
congratulated on having so effectually succeeded in directing at- 
tention to a subject which must always have a real, if even only 
an historical, interest. 

The reflections and conclusions contained in the paper were based 
upon the record of some fifty cases coming under the notice of the 
writer, in which venesection had been resorted to. The range of 
diseases in which it was employed included such acute affections 
as bronchitis, acute broncho-pneumonia, lobar pneumonia, miliary 
tuberculosis of the lungs, with others of more chronic nature, such 
as valvular disease of the heart with pericarditis, Brigbt*s disease, 
aneurism, and epilepsy. Its value in other conditions, such as 
hemoptysis, apoplexy, uremic coma, was also considered. 

The discussion which ensued was remarkable, on account of the 
almost complete unanimity which the speakers expressed in favor 
of the adoption of this method of treatment in suitable and urgent 
cases. All testified to the great and immediate relief which vene- 
section gave under such circumstances, — a relief unattended by 
any ill consequences on the subsequent progress of the disease. 

Considerable differences of opinion, it is true, existed as to the 
cases most likely to be benefited by the treatment, or, rather, as 
4x> the cases which, in the experience of the various speakers, had 
most benefited by the treatment ; for it was one of the noteworthy 
features of the discussion that there wi^ a commendable absence 
of recourse to theoretical considerations as a basis for the prac- 
:dce. 

In this respect the subject of venesection occupies a different 
position from that held by it in the former '* bleeding era,'* to 
which reference was made in such humorous and instructive 
fashion by Sir George Humphry and Mr. George Pollock. The 
practice was then based on the humoral pathology which so long 
dominated the practice of medicine, — that pathology which 
ascribes disease to the presence of deleterious agents in the blood, 
and which seemed, therefore, to justify the withdrawal of a cer- 
tain quantity of the noxious blood as one of the best ways of curing 
it. As Dr. Broadbent pointed out, it was because the practice had 
been based so entirely on theory that it was carried to excess, and 
fell into such disrepute. 

One of the chief merits of Dr. Pye-Smith's paper and of his sub- 
sequent remarks was to lay stress on the importance of resorting 
to venesection; not for the cure of pathological conditions as such, 
but for the relief of distressing symptoms depending on temporary 
alterations in the physiological balance of the circulation. As to 
the first indication laid down for the performance of the opera- 
lion, — cyanoeis with distention of the right side of the heart de- 
pending on pulmonary or other obstruction to the circulation,— 
there was a consensus of opinion favorable to the operation ; but 
Dr. Broadbent did well to point out, that, before resorting to vene- 
section under such circumstances* there should be evidence, as 
shown by the disparitiy betvreeii ^^® streogtb ^^ ^^ heart's beat 



and the weakness of the pulse, that the right ventricle 
acting powerfully, and able to take advantage of the reliei 
it by the withdrawal of blood. 

As to the second indication, — the pain of aortic aneuii 
cases mentioned by Dr. Pye-Smith and Mr. Hulke, in ' 
stantaneous relief was thus given, were very striking ; and 
of its curative effect on the aneurism was also incidentallj 
by Mr. Jonathan Hutchinson. Nevertheless, as Dr. 
Mackenzie pointed out, it may be doubted whether, in 
potassium, nitrite of amyl, and nitro-glycerine, we do n< 
remedial agents equally powerful and equally efficacious 
ing the high arterial tension on which such attacks of pMU 
The discussion, indeed, brought out the fact that it is in 
pain that venesection finds one of its best applications, i 
especially in relieving the intense inflammatory pain of 
pleuro-pneumonia, or the severe pain, with threatening 
cerebral symptoms, following injury to the skull. 

To those accustomed, as most now are, to regard loss 
from whatever source, as an unmitigated evil, the suggi 
follow up an extensive bleeding from the lungs by a f uitli 
ing from the arm is startling. Nevertheless, somethisj 
said, and was adduced by one of the speakers, in favor of 
tion in cases in which the patient is in urgent danger d 
tion from the refiux of blood into the bronchi. It is, 1 
peculiarly open to the objection brought against the ope 
venesection generally, — that, in the present state of puhlif 
as to blood-letting, the discredit of a fatal result is too lil 
hastily assigned to the venesection. Apart from such o 
tions, however, the general result of an unusually anim 
cussion will be to direct attention once more to the poc 
vantages attending the judicious employment of a mode 
ment long condemned as not only useless but dangerous. 



NOTES AND NEWS. 




An instrument called the ^'haematokrit*' has beesi 
by Herr von Hedin. It is for determining the volume of «( 
present in blood, and is based on centrifugal action. 4||^ 
in Nature, a volume of blood and one of Moller's 
prevents coagulation) are mixed together, and th< 
poured into small, thick walled glass tubes, gradi 
parts. The tubes rest on a brass holder which is fixed CA^ 
of a rotation-apparatus. After some eight thousand roll 
five to seven minutes, the process is complete. The M 
between the corpuscles and the salt-plasma is more doi 
that a narrow band of leucocytes appears between the 
instrument is useful in comparing the blood of different i 
als. With a little practice, the total error is not more i 
volume per cent. 

— ArcJiaBologists have, of course, been profoundly inte; 
the recent discovery of a vault filled with mummies and 
coffers at Deir Elbahiri, near the plam of Thebes. The C 
respondent of the London Times, telegraphing on Feb. 
the following as the latest details, according to Nature ol 
** The site of the discovery is east of the Temple of Queen 
in a small spot previously undisturbed, amidst the ex< 
made by the late Mariette Bey and Brugsch Pacha. A y 
of 15 metres leads to a doorway blocked with large stor 
ing on a gallery 73 metres long, whence a staircase desc( 
metres conducts one to a lower gallery 12 metres in leni 
lying north and south. The lower gallery gives acc« 
mortuary chambers 4 and 2 metres square respectively, 
top of the staircase is a transverse gallery 54 metres lo 
east and west, the object of which is unknown. The to! 
ground area is about 153 metres, excavated in the limest 
to over 65 feet below the surface. The same disorde 
amongst the contents of the tombs as was found when tl 
royal mummies were discovered nine years ago. Sj 
were piled upon sarcophagi, and alongside were boxes, I 
flowers, statuettes, funereal offerings, and boxes crami 
papyri. There is every indication that the place, thou 
nally constructed as a vast tomb, was chosen for hurrie< 
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D time of tumult. Some of the exteriors of the mummy- 
vre luiiisuallj richly decorated with religious subjects, 
Ijr depicted; others of large size enclose mummies in a 
conditio^, and were apparently procured hastily, as the 
for the occupants* names are left unwritten upon. The 
\s of' the papyri are as yet unknown, but hopes are enter- 
that the writings are of permanent historical interest, and 
sen thus hidden to avoid destruction. The mummies are 
and priestesses of Ammon, Anubis, Seti, Mentou, and 
Aabotep, numbering 163, the latest belonging 'to the 
-first dynasty. Seventy-five papyri were found in boxes 
form of statuettes of Osiris. E^h mummy is also ex- 
to contain more or less valuable manuscripts. The coUec- 
en route in barges by the Nile, and will probably reach 
n a few days." 

r. Q. J. Symons, F.B.S., in a letter to the London Times, 
to the remarkable dryness in Great Britain during the 
of February as follows: *' My observations here have been 
idy continuous for more than thirty years, and hitherto the 
February was that of 1863, when .81 of an inch fell. In 
8 have less than one- thirtieth of that: we have only .01 of 
1. And if we examine all the other months of the whole 
Lhree years, we find that the dryest was May, 1885, with 
ui inch. These two facts sufficiently indicate the excep- 
sharacter of the past month at this station. We had one 
prinkle in the forenoon of Feb. 7, immediately after one 
e intense darknesses (arising from high fog) which are be- 
; so sadly more frequent in this wilderness of chimneys. 
been dark, — actually darker than on a clear moonless 
Fine mist began to fall. I put some sheets of note-paper 
garden for the rain to fall upon. The shower, if such it 
be called, was over in an hour, and every drop had left 
zy mark upon the paper. I enclose a portion, that 
ly hatre one more proof of the need for drastic measures if 
I is to be clean enough to live in." Mr. Symons has re- 
only one return from Epgland exceeding .10 of an inch, 
8 was from th>^ hills above lJlls^vater. 

t>fed8or Seubert contributes an important paper to Lietng^s 
My in which are presented the final results of his redeter- 
311 of the atomic weight of osmium. A preliminary account 
Bulier portion of this work was published in ihe Berichte 
%f 1888, and a short notice concerning it was given in the 
n €C Nature (voL xxxviii. p. 183). It was then shown that 
MBie weight of osmium was certainly not higher than 101, 
If probably a few decimals less. Owing, however, to lack 
erbl. Professor Seubert was not able to complete the work 
unimpeachable manner characteristic of his other atomic- 
determinations. 6ince that time, however, thanks to the 
BS of Professor Lothar Meyer, a sufficient quantity of pure 
a has been placed at his disposal, and the work has been 
ted in a manner which leaves nothing to be desired. The 
salysed (Nature, March 5. 1891) were potassium and am- 
n oraaium chloride, K,OsC]e and (NH4)308C1q. The final 
ralue derived from all the experiments is 190.3, a number 
fully justifies the expectations of Professor Seubert that it 
fall slightly below 191. The importance of the settlement 
question cannot be overrated, for it removes the last out- 
ig exception to the periodic generalization. The metals of 
itinnm group,— osmium, iridium, platinum, and gold, — 
irranged in the order of their chemical and physical proper- 
imistakably take the relative precedence just quoted. If 
roperties are, as every one now agrees, periodic functions 
die weight, the atomic weights of these metals should in- 
from that of osmium upwards to that of gold. Previous to 
j: 1878, however, the accepted atomic weights were: gold, 
iridium, 196.7; platinum, 196.7; and osmium, 198.6, — a re- 
pvhich, if correct, was diametrically opposed to the principle 
^dicity. In that year Seubert attacked the subject, and the 
itoome of his labors was to correct the atomic weight of 
I, which he found to be 192 5, instead of 196.7. It was a 
enarkable tribute to the accuracy of Seubert *s work, and 
e of bis own, that Joly a short time ago obtained for the 



same constant the identical number 19*3.5. In 1881, Seubert took 
up the case of platuium, and finally adjusted its atomic weight to 
194.8, — a number which was confirmed by a subsequent deter- 
mination of Halberstadt. In 1887 the position of gold was finally 
decided by the remarkably agreeing and almost simultaneous de- 
terminations of Thorpe and Laurie on the one hand, and Krfiss on 
the other, the value arrived at in both cases being practically 196.7. 
finally we have the just completed work of Seubert upon osmium ; 
and the four metals, when arranged in order of atomic weight, 
now take the order, osmium, 190.8; iridium, 192.5; platinum, 
194.8; gold, 196.7. — an order of precedence in full accord with the 
order of their chemical and physical properties 

— The district in northern Persia where olives flourish, as we 
leam from the Journal of the Society of Arts, London, naturally 
consists of forty-three villages, which are situated on the confines 
of the province of Gil&n, between RustemabAd on the north, Man- 
feel on the south, Tarum on the west, and Rahmetabdd on the 
east. The British secretary of legation at Teheran says that this 
group of villages possesses from 80,000 to 100,000 trees, which 
yield on an average from six to nine pounds of olives per tree per 
annum, thus giving an annual produce of 560,000 pounds of olives, 
if the former average be taken. The quantity of good olive-oit 
derived from the Persian presses may be estimated at 17 per cent 
of the olives, which would give 127,000 pounds of good oil. The 
good oil having been extracted, the residue is again pressed, and 
an oil of inferior quality is produced, which is used in the manu- 
facture of soap. The value of the oil after a good harvest is two 
krans (about Is. 2d.) per bottle of two pounds weight, at Resbt or 
Teheran, whereas the maximum price paid per bottle after a bad 
harvest is five krans. In obtaining the oil the following process 
is employed. The olives are gathered late in the autumn, and at 
once stored in a kind of large bin, where they are left to ferment 
till the first spring suns ; that is to say, till about the festival of 
the Persian new year, March 21. The olives are then spread out 
to dry on the fiat house-tops. When perfectly dried, they are 
again packed till they ferment. After this second fermentation, 
they are trodden by men, somewhat after the fashion in which 
grapes are trodden in the wine-press. After having been thus 
trodden, they are boiled, and after boiling crushed in a sort of press 
between fiat stones, a receptacle for the oil being placed beneath 
the stones. A monopoly for the working and purchase of all the 
olives in northern Persia was granted to a firm of RusAian mer- 
chants in a concession given to them by the Shah in 1890 ; and, in 
order that no time may be lost in turning a profitable speculation 
to good account, a member of this firm has, it is said, been already 
carefully studying the various methods employed in Europe in the 
pressing and refining of the oil, the method in practice in the 
olive- oil presses of Marseilles having finally been selected by him. 
Every olive tree in Persia is subject to a government tax of four 
shdhiSy or about l^d. English money. 

— Mr. Werner Langg^tb, writing to The Engineering and Min- 
ing Journal, states that it may be of interest to some to leam of a 
comparatively cheap and practical method which will furnish aR 
ample supply of pure oxygen-gas from a solution of chloride of 
lime (bleaching-powder). The production of this gas and its 
method were observed and investigated by Mr. Langguth some 
years ago, and it has since been practically used by him in the 
laboratory for various purposes. If this method becomes generally 
known, it may find manifold application owing to its cheapness 
and simplicity. If a few drops of a solution of a cohslt salt (nitrate 
of cobalt, Co(NO,)j|, for instance) be added to a strong solution of 
bleaching-powder in water, H,0 + CaCl, + Ca(ClO),, and shaken 
well, an evolution of gas will be immediately observed, the pro- 
duction of which will be increased by a slight rise of temperature. 
The gas thus produced is pure oxygen, free from chlorine, and 
may t>e dried, if required, in the usual manner. The evolution is 
not violent, and the re-action gives an even and continuous fiow of 
oxygen-gas for a long time; that is, until all the bleaching-powder 
in solution is converted into calcium chloride : 

CaCi, + Ca(ClO), -h H,0 = 20 -h 2CaCl, -f H,0. 
The few drops of nitrate of cobalt added are precipitated by the 
bleaching-powder to cobalt hydroxide, which suffers no further 
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change, only prodncing by its presence the liberation of the oxygen. 
It 18 a beantiful illudtratioD of its catalytic action. It is needless 
to say that the precipitated oxides can be used over again, ad in- 
Unitum^ with the same effect. The calciam -chloride solution is 
decanted from the settled cobalt hydroxide in the generator, 
charged with a fresh solution of bleaching-powder, shaken, and 
the evolution of oxygen commences again. Nickel salts will act 
on bleaching- powder in the same manner, but the evolution of 
oxygen is much slower. 

— The twelfth annual exhibition of instruments by the Royal 
Meteorological Society, Xiondon, was opened on Tuesday evening, 
March 8. The exhibition this year was devoted to rain and 
evaporation gauges, and such new instruments as have been con- 
structed since the last exhibition. Almost every known pattern 
of rain-gauge that has been used in this country was shown, and 
it was interesting to compare the old patterns with the new pat- 
terns. Most of the gauges had funnels five or eight inches in 
diameter. The Meteorological Office 8-inch gauge is generally 
regarded as the best gauge for ordinary observers, to whom cost 
is not a primary object, as it has all the good features of the 
Glaisher and of the Snowdon patterns, and, tieing of copper, is 
very durable. In mountainous districts, where the rainfall is 
heavy, and the gauges can only be periodically examined, gauges 
capable of holding forty or fifty inches of rain must be used. 
Specimens of these gauges, as well as of the rain and snow gauges 
used in France, Oermany, Russia, Switzerland, and the United 
States, were shown in the exhibition. Some interesting storm- 
gauges and self -recording gauges were also exhibited. The evap-^ 
oration-gauges included several instruments employed for measur- 
ing the evaporation from a free surface of water, and others for 
use with growing plants. A number of new instruments were 
also exhibited, among which were various anemometers, recording 
barometers, and cameras for meteorological photography. An 
interesting collection of maps of rainfall over the British Isles and 
various parts of the world, as well as numerous photographs of 
floods, meteorological phenomena, etc., were also on view. The 
exhibition remained open till Thursday, March 19. 

— Bulletin No. 26 (January, 1801) of the Agricultural Experi- 
ment Station of the University of Wisconsin, Madison, is on 
''' Sugar-Beet Culture in Wisconsin." This bulletin presents the 
results of investigations made during the season of 1800 with 
sugar-beets for the production of sugar. The work has been 
under the general direction of the Department of Agriculture, 
Washington, D.C., which also rendered financial aid. In addi- 
tion to the experiments carried on at the station, experiments were 
conducted at five sub-stations, — one in each of the following 
counties; viz., Walworth, Rock, Waukesha, Marquette, St. Croix, 
— and by seventy farmers in different parts of the State. A sum- 
mary of the results is as follows: 1. The six varieties of sugar- 
beets gt'own contained from 14.81 to 16.76 per cent of sugar in the 
juioe. The co-efficient of purity ranged from 82.2 to 86.8 per 
cent. About half an acre of each variety was grown, and the 
yield of washed beets varied with the different varieties from 16 
(o 26 tons per acre. The estimated yield of sugar varied from 2 
to Si tons per acre. In a well-managed factory about 80 per cent 
of this quantity would be recovered as pore granulated sugar. 2. 
A careful account of the work done in planting and cultivating 
the plats of sugar-beets grown, showed that it cost from 84 cents 
to $1.88 to grow a ton of beets. This does not include the cost of 
harvesting and delivery, which may be considered as about equal 
to that of growing the crop. 8. The beet-culture at five sub sta- 
tions gave beets whose sugar contents ranged from 12.81 to 17.14 
per cent of sugar in the juice, while the beets would have yielded 
from 4 tons (at the St. Croix County station, where wet cold 
weather in June caused the beets to rot, and greatly reduced the 
yield) to nearly 80 tons per acre. The latter heavy yield was esti- 
mated from the plats grown at the Waukesha County station. 4. 
Seventy farmers in 20 counties of the State sent samples of sugar- 
beets grown by them for analysis. The results of the analyses 
showed a very wide range, according to the kind of seed used, the 
manner of growing, skill of the grower, etc. The lowest of all 

' analy*:es showed 6.48 per cent, and the highest 18.70 per cent, of 



sugar in the juice. Tbe latter result was obtained from beets 
grown near New Holstein, Calumet County, from which locality 
also other samples were obtained containing a very high percent- 
age of sugar, indicating that this section may prove particularly 
well adapted to sugar-beet cakure. Of other sections that seem 
well suited to this crop may be mentioned the counties of Kewau- 
nee, Washington, Rock, Jefferson, Waukesha, Milwaukee; in 
short, the whole eastern and south-eastern portion of Wisconsin. 
Upon further trial, it is hoped that the western portion of the 
State may also be found adapted to this plant. There seems no 
cause in soil or climate to prevent good beets being produced thai 
5. Beet associations should be formed, and each member shoM 
pledge himself to grow from two to three acres of beets, in oiii 
to test the capacity and adaptability of the soil in different locsi* 
ties. Common sugar-beet seed may be used for most of the planfe* 
ing, parts of a few rows being from genuine imported sugar-beet 
seed. 6. The results of the sugar-beet investigations for tbe yeir 
past are very satisfactory, and encourage the belief that WiscoDsh 
is well adapted to sugar beet culture. The people are urged to 
continue their interest in the matter, to move forward with cau- 
tion, and in no case to enter upon the construction of beet-sogtr 
factories until there is positive assurance that the farmers will 
grow sufficient beets to keep the factory running for the whole 
working season, and that the soil of the particular locality is 
adapted to the crop. 

— United States Consul Bradley of Nice reports that much of 
the olive-oil exported from France is adulterated with different 
seed and nut oils. At least seven or eight of the seed prodacH 
are so employed. When our fellow-citizens imagine that they an 
eating their salads with olive-oil, it is possible that at least a por-'| 
tion of the oil eaten is either cotton-seed, ground-nut {Arcukii 
hypogcea) sesamum, poppy, camelina, rape, or flaxseed oil. The 
French farmer and the agricultural stations are doing what they 
can to remedy this, as growers of the olive are being seriomily 
injured by these cheap mixtures, just as our dairy farmers wen 
hurt by manufactured Imitations of butter; but tbey can do littis 
without the assistance of the buyers. It is quite possible to obtiii 
the pure article now by co operating with agricultural stations it 
shipping points, say, Nice, Marseilles, and Bordeaux. At Nioe^X 
R. Brull6, director of the agricultural station, says, that, if ba|a 
will make it a condition of their orders that samples of the ofl lo 
be shipped be placed at the disposal of the consul or director d 
the station by the oil-merchant for analysis, he will analyse ft 
and pronoimce upon its purity, giving a certificate of the same to 
the merchant shipper. On receipt of the consignment, the buyer, if 
he wishes, can repeat the examination by a comparatively simple 
pfocess recently discovered by M. Brulle. If oil has not been sent 
according to sample furnished, the shipper will be liable to s 
criminal action. The fear of this would be a strong reason fox 
honesty. 

— At a recent meeting of the Ohio State Horticultural Society, 
and also of the Columbus (Ohio) Horticultural Society, resolutions 
were passed asking the State Legislature to pass a law compelling 
owners of plum and cherry trees affected by black knot to destroy 
the infested branches. In a bulletin just issued by the New J^ 
sey Experiment Station, Professor B. D. Halsted, one of our moet 
eminent economic botanists, urges the passage of such a law in j 
that State, giving the following reasons therefor: << There are ] 
some good reasons for legislating against the black knot (Plow- 
rightia marbosa) of the plum and cherry trees In the first place, 
the fungus is beyond question extremely destructive: whole 
orchards of large size in many parts of the country have been 
abandoned because of this parasitic plague. Second, it is a 
conspicuous disease, and during a half of the year when the trees 
are defoliated the knots can be found without the h aat difficulty* 
Any attempts to shield the trouble, on the part of the owoeii 
would be fruitless, even if he should care to- preserve the cur^* 
In the third place, the remedy is the very heroic one of the kni^*' 
and easily, safely, and with certainty applied. There may ^^ 
some compounds put upon the diseased parts that will kill l»^^ 
fungus; but it is so deeply seated, that, when a twig is thorougt* -^^ 
infested, there is little left for the fruit-grower to do but to (^** 
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bam the black excrescences. If a tree is badly at- 
9 wise method is to cut down bodily, and destroy it by 
Lily, when once the old knots are cleared out, it will be 
^tter to keep the fung^ from gaining a fresh foothold, 
many trees which are literally covered with knots, and 
for years, — trees which bear no fruit, and never will, 
y are worse than mere monuments of carelessness, for 
gate and perpetuate a disease that renders plum-raising 
impossibility in their neighborhood. Sometimes these 
ted trees are on the roadside, where any passing lad 
1 and carry to his own home one of these malforma- 
3Come a new centre of infection. But these knots do 
3 be transported to produce infection, for the millions 
leveloped in the spring, while too small to be seen, pass 
nces with the winds, and thus spread the disease, 
several fungous diseases against which the State Legis- 
the National Congress might pass enactments fully as 
i and beneficial as those for the control of the diseases 
; but few of them o£fer so many favorable points for 
legislation as the black knot, — the scourge of plum and 
wers in many localities. The law should include, to be 
ill wild plum and cherry trees that are breeding-places 
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). U. Hankin of St. John's College, Cambridge, Ensr., 
have discovered a cure for anthrax, to the study of 
fase he has devoted himself many years. He based his 
ons, according to Hardwicke's Science-Qossip, upon the 
f lymph inocnlation, which Dr Koch has so success- 
ed in the case of tuberculosis. The glycerine extract in 
q's process is precipitated with alcohol, and re-dissolved 
The experiment has been repeated on a number of 
^ith gratifying success. This discovery derives addi- 
nest from the fact that anthrax is not the only disease 
h rats (the spleen of which animal produces the pro- 
teid) enjoy immunity. 

sect which is not uncommon in India is a medium-sized 
fcween three and four inches in total length. It is one 
antises, says Mr. J. R. Holt in Science-Gossip for March, 
e a long slender thorax, and which, owing to the second 
pairs of legs being very long, carry their thorax and 
high. In this insect the thorax is about half its entire 
lis of a bright grass-green color, without any markings, 
kmsly mimics a grass-stem. The abdomen is also some- 
ier; the wing-covers are of a grass green color, without 
and it obviously mimics a ^rass-blade. But in both 
I the mimicry is obvious, as also the reason for it, and 
bat Mr. Holt would call attention to. The first joint of 
gs is widened and flattened ; it is also green, and the 
arfaoe is marked with a lar^e ocellus. When the insect 
bed, it remains generally in one place, but is not per- 
ionless : it sways perpetually and uniformly from side 
I this position it luoks very barmles?, but if it is startled 
i its aspect instantly changes: it partly opens the wings, 
ead and thorax so as to face the terrifying object, makes 
? a sadden, sharp puff of wind, very like the noise made 
9d snake, and raises its fore-legs so that the first joint 
the thorax; and. the inside margin of the expansion 
ly straight, it looks as if the fore- legs and thorax were 
In this position the ocelli are very conspicuous, and, 
nail, triangular head and the slender thorax, the effect 
ce a ludicrous resemblance to a diminutive cobra. Now, 
lesone, is this exact resemblance The insect could not 
! taken for a cobra on account of its small size and green 
le, if the object is only to appear formidable, it could 
obtained without imitating a cobra so exactly. It may 
Bd that there is no direct imitation, but that the same 
cfa have led to the development of the eye spots in the 
I also led to the development of ocelli in this insect, viz., 
parent possession of a large head gives the animal a more 
' appearance; but this explanation is apparently nega- 
be peculiar noise made by the insect, which certainly 
idkmte that a snake u imitated. Possibly the object of 



the noise is to suggest that it is some kind of snake, and then the 
ocelli may suggest that it is one of the cobra kind. Maybe some 
of our readers may be able to suggest a better explanation. Any- 
how, the thing is curious, and worthy of note. 

— There is now direct telephone communication between Lon- 
don and Paris. The first conversation between the two cities was 
exchanged on March 17, and, according to press despatches, the 
results were highly satisfactory. 

— The Illinois Experiment Station is located on a black loam 
about twenty inches deep, underlaid with clay, — the soil conimon 
to the prairies of Illinois. Thus located, that station is wisely de- 
voting much of its resources to the study of the great cereal crop, 
corn. In Bulletin No. 18, for February, 1891, is given a detailed 
report of the experiments of com made at that station for 1800, 
with a summary of the results for 1888 and 1880. The results 
may be summarized as follows: Of the varieties of corn treated, 
the medium maturing sorts (such as Leaming, and white varieties 
of similar season) are recommended* for central Illinois. These 
have given a higher yield, without exception, than those maturing 
earlier or later. Qood crops of com were raised from a medium 
maturing variety when planted any time in May. Planting at 
about one inch in depth has been followed by larger crops on the 
average than deeper planting. Com planted at the rate of one 
kernel every twelve inches, in rows three feet eight inches apart, 
gave a larger average yield of grain than when planted either 
thicker or thinner. Better results were obtained from planting 
in htUs than in drills, apparently because in hill -culture the corn 
could be kept cleaner. No appreciable benefit has been derived 
from frequent cultivation, nor from cultivation after the ordinary 
time. For the three years the yield has been increased to the ex- 
tent of one-fourth by shallow cultivation. The plat which had no 
cultivation after planting, except to remove the weeds by scraping 
with a sharp hoe, yielded more each season than the average of 
the deep cultivated platis, and in but two instances did any one of 
the deep cultivated plats yield more than the plat not cultivated. 
These experiments indicate that any cultivation of the soil which 
effectually removes the weeds, and at the same time disturbs the 
roots as little as possible, is the t)est; and that on this soil the 
stirring of the ground beyond what is necessary to kill the weeds 
is of little if any benefit. No practical benefit was received from 
the use of commercial fertilizers. The increased yields from the 
use of stable manure probably repaid the cost of the application^ 
and left some profit. 

— In a recent bulletin of the Qeological Society of America, 
Robert Bell, M.D., assistant director of the Geological Survey of 
Canada, descril)es the nickel and copper deposits of Sudbury dis- 
trict, Canada. There is also an appendix on the silicified glass- 
breccia of Vermilion River, Sudbury district, by Qoorge H. Wil- 
liams. The town of Sudbury, a creation of the Canadian Pacific 
Railway, is situated in the backwoods of Ontario, thirty-six miles 
north of the mouth of French River, on Lake Huron. Other 
metals, including gold, platinum, tin, lead, sdver, zinc, and iron, 
have been found in the Sudbury district, and probably some of 
them may prove to exist there in paying quantities. The presence 
of a considerable proportion of nickel in the ore of the Wallace 
mine, on the shore of Lake Huron, and in the strike of the Sudbury 
deposits, was ascertained by Dr. Hunt more than forty years ago; 
yet the presence of this metal in the latter does not seem to have 
been suspected for a considerable time after they had been worked 
for copper alone. The Huronian is notably a copper-bearing sys- 
tem. West of Sudbury, this metal occurs around Batchawana 
Bay, north of Sault Ste. Marie, at Little Lake Qeorge and Echo 
Lake, at Huron Copper Bay, in Wellington and Bruce mines, on 
Thessalon and Mississagui Rivers, and elsewhere. To the north- 
eastward it has been found on both sides of Lake Wahnapitas, on 
Temagami and Lady Evelyn Lakes, along Montreal and Blanche 
Rivers, on the watershed east of the canoe route between Lakes 
Temiscaming and Abbittibi, and finally near the southern ex- 
tremity of Lake MistassinL The search for this metal along the 
Huronian belt is only in its infancy, and the copper-mining in- 
dustry may some day be very extensively carried on in various 
parts of this as yet almost unknown section of Canada. 
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MABBIAOE.' 

It alnays gives me pleaeura to respond to the invitation of 
the members of the Literary Society of Kendall Green, and 
it will always be my object in addressing you to choose sub- 
jects that will be of interest and importance to you in your 
future lives. Tou have come together here from every part 
of the United States to receive in the National College for 
Deaf-Mutes that higher education which you cannot obtain 
in the States from which you came. 

In a very little while — it may be in one year, or two years, 
or more — you will separate from one another, and each go 
back singly to the places from which you came, to begin the 
battle of life. You will go out into the great world, — the 
world of hearing and speaking people, a world of people 
who cannot spell upon their fingers or make signs. Are you 
prepared for that change, and what is to be your position in 
that world 1 

I would have you all remember that you yourselves are a 
part of that great world of hearing and speaking people. You 
are not a race distinct and apart, and you must fulfil the 
duties of life, and make your way to honorable positions 
among hearing and speaking people. 

Now, I have considered what subject I could bring to your 
attentioD to-night the consideration of which would be of as- 
sistance to you when you go out into the world ; and there is 
no subject, I am sure, that lies closer to your hearts than the 
subject of marriage. 

It is a very difficult thing for me to speak to you upon 
that subject, because I know that an idea has gone forth, 
and is very generally believed in by the deaf of this country, 
that I want to prevent you from marrying as you choose, 
and that I have tried to pass a law to interfere with your 
marriages. But, my friends, it is not true 1 have never 
done such a thing, dor do I int«nd to; and before I speak 
upon this subject I want you distinctly to understand that I 
have no intention of interfering with your liberty of mar- 
riage. You can marry whom you choose, and I hope you 
will be happy. It is not for me to blame you for marrying 
to suit youreelves; for you all know that I myself, the son 
of a deaf mother, liave married a deaf wife. 

I think, however, that it is the duty of every good man 
and every good woman to remember that children follow 
marriage, and I am sure that there is no one among the deaf 
who desires to have his affiiction handed down to his chil- 



dren. You all know that I have devoted considerable study 
and thought to the subject of the inheritance of deafneag, 
and if you will put away prejudice out of your minds, and 
take up my researches relating to the deaf, you will Gnd 
something that may be of value to you all. 

We all know that some of the deaf have deaf children,— 
not all, not even the majority, but some, — a comparativah 
small numlier. In the vaat majority of cases there are w 
deaf offspring, but in the remaining cases the proportion of 
offspring bom deaf is very large, — so large as to cause aim 
to thoughtful minds. Will it not be of interest and iit^ 
tance to you to fijid out why these few have deaf oS^priii|I 
It may not be of much importance to you to inquire whetlw 
by and by, iu a hundred years or so, we may have a dot 
variety of the human race. That is a matter of great inter- 
est to scientific men, hut not of special value to you. VHai 
you want to know, and what you are interested in, is Uiii: 
ere you yoniBetf liable to have deaf offspring ! Now, out 
value in my researches that you will find is this: that jn 
can gain information that may assure you that you may ii- 
crease your liability to have deaf offspring or diminish it; 
according to the way in which you marry. 

The Bev. W. W. Turner of Hartford was the first, I think, 
who showed that those who are born deaf have a greater lia- 
bility to have deaf offspring than those who are not He 
showed, that, where a person bom deaf marries another per- 
son bom deaf, in this case about one-third of the children an 
deaf. Mr. Job Williams, the present principal of the Hsit': 
ford Institution, has still more recently examined the subject; 
and, in a letter published in Science a short time ago, bt 
arrives at the same conclusion,— about one-third are bom ] 
deaf. In 1888, Mr. Connor, the principal of the Cleoi^ia b- , 
stitution.madeanexamination of the results of the mania|B 
of his pupils, and bis statistics are published in " Facts nl 
Opinions relating to the Deaf." He also comes to the n* 
conclusion, — ^about one-third are born deaf. 

The following table will show you the exact figures: — 

Table I. — Concerning the Offspring of Couples Bott tf 

Whom were bom Deaf. 
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It is obvious that persons liorn deaf run considerable risk. ' 
of having deaf offspring if they marry persons who are al« 
horn deaf. 

If we take all the marriages of congenitally deaf persaQl 
without reference to whether tliey married deaf or hearin? 
persons, we have five independent sets of statistics from 
which we may derive informalion regarding the effects upon 
the offspring. (1) My own researches indicate that where 

aBmoIr,p.aO. For Mr. CooDO** 
eDeaf, p. 61. ForMr.Joh*"" 
bliahsd Feo. 8, 18B1. Dr.aDl"*'' 
ire were thirteen couples In t*^ 



' For Rot. W. W. Turner's resulis, se 
results, see Facw and Opiulons relaila; 
name's flgures, see Scleuce, vol. ivll. p. 
In Science (toI. itII. p. 511, Jan. SO, 1BS1|, si 
lUlnols iDSIItutloD In wblch both psnlee 
bad (wo heaiior cbUdren and one deaf 
ehUdreu wore bom to Uie other twelve c 
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both of the parties were bom deaf there will be fifteen 
lildren in 6vbtj hundred familiee; (2) Dr. Gillett's 
* ^ve eighteen deaf chUdrea to every hundred fam- 
I) Dr. Turner's, thirty-two; (4) Mr. WilliamB's, forty- 
ind (5) Hr. Connor's, ninety-five. 
II. — Concerning the Offspring of Coupler One 
or Both of Whom were bom Deaf. 
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>ns who are reported deaf from birth, as a class, ex- 
tendency to transmit the defect; and yet when we 
D individual cases we cannot decide with absolute 
cy tbftt any one was born deaf. Some who are re- 
deaf from birth probably lost hearing in infancy; 
reported deaf in infancy were probably born deaf, 
icntional purposes the distinction may be immaterial, 
lie study of inheritance it makes all the difference in 
id whether the deafness occurred before or after birth. 
1 my researches I think I have found a surer and 
fo guide to those cases chat are liable to transmit the 

»ew Kuide that I would give you is this: look at the 
TStfaer than at the individual. You will find in cer- 
niliee that one child is deaf and all the rest bearing, 
Mtors and other relatives also being free from deaf- 
tUm is what is known as a " sporadic " case of deaf- 
-dwfness which afflicts one only in a family. 
I, Aft deafness in such cases may be accidental. 
m no proof that such deafness is liable to be inherited, 
ng where the person is reported deaf from birth. In 
t majority of cases reported deaf from birth there is 
oobted tendency to inheritance; but where the deaf- 

canaed by meningitis, scarlet- fever, or like causes, 
other case of deafness exists in the family, there is 
,y little, if any, tendency to inheritance. But when 
ve two members of one family deaf, or three, or four, 

there you have the proof that a tendency to deafness 
n the family. What I term " family deafness " ex- 
re. Something has been transmitted from the parents 
ihitdren that has caused deafness, or helped to cause 
cmember a case in which there were four children in 
nlly deaf, and none of them were born deaf. One 
liecame deaf, perhaps, from measles, another from 
fever, etc. I do not now remember exactly what 
were stated. They becanip deaf, however, at different 
lad from apparentiv accidental causes. But can we 
* that it was accidental that there should have been 
lildren in one family deaf ? The fact that a number 
]i«D in the same family are deaf points to an inherited 
cy to deafness in the family. One result uf my re- 
s b to show the great importance of studying the 
of marriages of persona wlio come from families of 
itanm«*mmttorTa.ia«l. Formr own resDlts, see Memoir, p. tS. 



that kind. My results, however, until verified by other ob- 
servers, should be received aa probable only, and not cer- 
tainly proved. 

80 far as I can find out, the hereditary character of the 
defect in a family is roughly indicated by the proportion of 
the family who are deaf. If you make a fraction, and place 
the number of deaf children above as the numerator, and the 
total number of children below as the denominator, for 
example, ^, that fraction will give you some idea of the 
tendency to deafness in that family : one child in six is deaf. 
Again, take a case in which three out of six are deaf (}). 
Now. the tendency to transmit deafness in this family (f) 
will be greater than in that (^). Every member of the first 
family (J), whether deaf or hearing, will have a greater 
tendency to have deaf children than the members of the 
other (^). In general, the tendency to traasmit deafness is 
greatest in those famUiei that have the largest proportion of 
deaf members, and smallest in those that have the least. 
This conclusion is exceeding^ly probable, trod should therefore 
be taken aa a guide by those who desire to avoid the prodno- 
tion of deaf offspring. If you marry a hearing person who 
has three or four deaf brothers and sisters, the probability of 
your having deaf children will be greater than if you marry 
a deaf person (not born deaf) mho has no deaf relatives. 

The stattotics collated by me ("Memoir," p. 25) indicate 
that 816 marriages of deaf-mutes produce 82 deaf children: 
in other words, every 100 marriages are productive of 10 
deaf children. That is a result independent of the cause of 
deafness, — an average of all cases considered. Eliminating 
40 cases where the cause of deafness is not given, I divide 
the remaining 776 cases into 4 classes; — 

Class 1. Persons not born deaf who have no deaf rela- 
tives. 

Class 2. Persons not born deaf who have deaf relatives. 

Class 3. Persons born deaf who have no deaf relatives. 

Class 4. Persons born deaf who have deaf relatives. 

Table III. 
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The pereentage results are shown by themselves in the 

followtog table (Table IV.), in which the figures indicate 

the number of deaf children produced by every 100 marriages 

of persons belonging to Classes 1. 2. 3. and 4. 

Table TV. 



PamioD or Lira wbbh Du^Msn . . 



CBAKlOriR OP THB DSlPHnS. 



Sporadic Dealnew. 



Famllr Demliieaf. 



My statistics are confessedly very imperfect, and many 
persons have hasiily concluded that the results are therefore 
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of no value or significance. This, however, is not the case; 
for the imperfection of the statistics assures us that the 
figures given are all underestimates, the true number of 
deaf children in every case being grater than that men- 
tioned. As a matter of fact, all the statistics since collected 
by others have shown larger percentages. 

While it is believed that the true percentages are larger 
than those given, it is probable that they are proportionately 
larger; so that we may conclude with probable accuracy that 
persons belonging to Class 4 are more liable to have deaf 
children than those belonging to Class 3, those of Glass 3 
more liable than those of Class 2, and those belonging to 
Class 1 are the least liable of any, to have deaf offspring. 
The relative liabilities are probably represented by the per- 
centage figures. . 

The results are imperfect from another cause. The insti- 
tution reports from which the statistics were compiled did 
not 'give details concerning both the parties to a marriage. 

It would be stated that Mr. So-and-so '' married a deaf- 
mute;'' but no information would be given as to whether his 
wife was born deaf or not, or whether she had or had not 
deaf relatives. I have only been able, therefore, to classify 
the marriages by one side. For example: the results noted 
for Class 1 give the summation of all marriages of persons 
not born deaf who have no deaf relatives, quite regardless 
of the fact that some of them married congenital deaf-mutes, 
others semi-mutes, and still others hearing persons. We 
may deduce, however, from the figures, that, if the husband 
belongs to Class 1, his liability to have deaf offspring will 
be greatest if his wife belongs to Class 4, and least if she 
belongs to Class 1, etc. 

Now that Professor Fay has taken up the subject, I hope 
that we may obtain statistics of greater accuracy and im- 
portance than any yet compiled. 

When we obtain statistics classified by both parties to the 
marriage, I think it will be found, that, where persons be- 
longing to Class 1 marry persons also belonging to 
Class 1, there will be no deaf offspring, or, at least, that 
the percentage of deaf offspring will be insignificant; for 
surely accidental deafness is no more liable to be 
inherited than the accidental loss of an arm in battle, for 
instance. If, however, a person born without an arm should 
marry a person also born without an arm, some of the chil- 
dren y«rould probably exhibit the same defect. In a similar 
manner, persons belonging to Classes 2, 3, and 4 exhibit a 
decided tendency to transmit deafness to their offspring. 

Now, there is a law of heredity that may afford great 
comfort to many of the deaf, — the law of reversion. There 
is a very strong tendency in offspring to revert to the 
normal type of the race. It requires constant selection from 
generation to generation on both sides to perpetuate any ab- 
normal peculiarity. There will always, therefore, be a ten- 
dency to produce hearing children rather than deaf, except- 
ing in cases where both parties to a marriage come from 
families belonging to Classes 2, 8, and 4. 

Probabilities for Your Guidance. 

Whatever may be the character of the deafness in your 
own case, you will probably diminish your liability to have 
deaf offspring (1) by marrying a hearing person in whose 
family there is no deafness; (2) by marrying a deaf person 
(not born deaf; who has no deaf relatives (Class 1), or a hear- 
ing brother or sister of such a person. 

On the other hand, you will probably increase your liabil- 
ity to have deaf offspring (1) by marrying a deaf person (not 



bom deaf) who has deaf relatives (Class 2), or a 
brother or sister of such a person; (2) by marrying 
person (bom deaf) who has no deaf relatives (Class 
hearing brother or sister of such a person ; < 3) by m 
a deaf person (born deaf) who has deaf relatives (C 
or a hearing brother or sister of such a person. 

Of course, if you yourself were bom deaf, or ba 
relatives, it is perfectly possible that in any event 8 
your children may be deaf. Still, I am inclined U 
that, if you marry a member of a family in which I 
no deafness (or only a single case of non-congeoiti 
ness), you will not only have fewer deaf children ' 
you married into a family containing a congenital dea 
or a number of deaf persons, but the deafness of yo 
dren will not tend so strongly to be handed down 
grandchildren. The tendency to inheritance will b 
ened in the one case, and intensified in the other: thi 
the former case your deaf child will have a less tend 
transmit his defect to his children than you yourself 
in the l^itter case, a greater tendency. 

Take the case of a family m which three or four < 
are born deaf. 

Now, suppose that all the members of this family a 
deaf descendants are careful to marry only into 
which are free from deafness, or which contain onl 
cases of non-congenital deafness. Then the probabi 
that at each generation the percentage of children b< 
will be less, and the proportion of hearing children 
until finally the deaf tendency disappears, and all 
scendants will hear. 

On the other hand, suppose that the members of t 
ily and their deaf descendants marry into families ooa 
a congfenital deaf-mute, or containing several deaf j 
Then the probabilities are that at each generatioa* 
ceutage of children born deaf will increase, and Aej 
tion of hearing children will be less, until finally Aeto 
to produce hearing offspring disappears, and all As^ 
ants will be deaf. This family would then constitoi 
variety of the race, in which deaf offspring wouU 
rule, add hearing offspring the exception. 

Now, the point that I would impress upon you i 
significance of family deafness. I would have you 
her that all the members of a family in which th< 
number of deaf-mutes have a liability to produce 
spring, the hearing members of the family as well as 
members. 

This, I think, is the explanation of the curious 
the congenitally deaf pupils of the Hartford Institui 
married hearing persons had a larger percentage of c 
dren than those who married deaf-mutes. It is prob 
many of the hearing persons they married had br 
sisters who were born deaf. 

Cases will constantly arise in which a proposed i 
will appear undesirable and desirable both at the sa 
For example: a semi-mute having no deaf relatives n 
an attachment for a congenitally deaf person in wfc 
ily deafness niay be hereditary. Of course, I have 
to say as to what the young people should do: that 
ter for them to decide. I cannot even undertake t 
The semi mute will have no tendency to have deaf 
if he or she will marry a person of similar kind (CI 
marry a hearing person belonging to a family in wh 
is no deafness: hence this person, by marrying a 
tally deaf person, in whose family deafness is he 
will create a liability to have deaf offspring which \^ 
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exist From this point of view, the marriage is 

e. 

>tber hand, from the point of view of the person 

such a marriage is extremely desirable, for it will 
be hereditary tendency in bis family. In such a 
friends of one party would probably favor the 
I the friends of the other advise against it; and 
1 friends of both could only say, '' It is desirable 
I undesirable to the other: we cannot advise; your 
s must decide the matter." 

have come before you to-night to show you that 
be something in my researches of benefit to you ; 
o to assure you that there is nothing of harm. I 
sabuse your minds entirely of the idea that I in- 
sire to interfere with your perfect liberty of choice, 
d right to advise you as I would advise my own 
>r any young people in whom I feel an interest, 
itter my views coincide very closely with those 
(pressed by President Gallaudet through the col- 
Science. You have to live in a world of hearing 
ng people, and every thing that will help you to 
th hearing and speaking people will promote your 
id happiness. A hearing partner will wed you to 
g world, and be of inestimable value to you in all 
ns of life. Not only will your own success in life 

increased, but the welfare of your children will 
lly promoted. It is surely to the interests of chil- 

deaf and heariiig, that one at least of their parents 

therefore hold before you as the ideal marriage a 
vith a hearing person. Do not let any one place 
inds the idea that such a marriage cannot be a 
). Do not let any one make you believe that you 
d a hearing person who will treat you as an equal. 
ea are infinitely more in your favor that out of the 
r hearing persons in this country you may be able 
) with whom you may he happy than that you 
A one among the smaller numbers of the deaf. 
the sentiment is hurtful that makes you believe 
nlj be happy with a deaf companion. That is a 
nd, I believe, a grave one. I would have you be- 
ihe welfare of yourself and your children will be 
omoted by marriage with a bearing partner, if you 
ne with whom^ you can be happy. 
w, my friends, I must thank you very much for 
ve way in which you have listened to me, and I 
you will all dispel from your minds any idea that 
> interfere with your liberty of marriage. I know 

grave misconceptions of ray position and views 

circulated during the past few years among the 
lave before me to-night an audience composed of 
est and most intelligent minds among the deaf, 
t you to help me in dispelling these ideas, 
lisoonceptions have arisen chiefly, I think, from 
■eliance upon newspaper stories and second-hand 
»n. The newspapers seem to know a good deal 
it my opinions and views than 1 do myself, and I 
.ntly seeing items about myself that have utterly 
n fact. Only a few weeks ago I read in a news- 
Qg report of an interview with me that never took 
le substance of that article has since been copied 
r to paper all over the United States. I happened 
bring from a slight headache when the reporter 
Dy hotel, and I thought this would afford a good 

avoiding an interview. I therefore sent my com- 



pliments to the reporter, and begged to be excused. He went 
away, and I thought that that was the end of the matter. 
Alas, no ! Next morning I found myself in the paper, in 
large capitals, giving forth opinions relating to the education 
of the deaf that I had never expressed. 

Now, I would impress upon your minds the fact that if 
you want to do a man justice, you should believe what a 
man says himself rather than what people say he says. There 
is no man in America, I think, who has been more inter- 
viewed by newspaper reporters than I have, and I can assure 
you that I have never yet seen a report of an interview with 
me that was free from error. 

But now I begin to be afraid of you ; for you are the inter- 
viewers in this case, and I wonder how I shall be reported 
by you in the newspapers of the deaf. I am talking to you 
by word of mouth, while my friend. Professor Fay, is trans- 
lating what I say into the sign-language. Then by and by 
you will translate it all back again into English for the bene- 
fit of your deaf friends in distant parts. You are the inter- 
viewers this time, and I fear you are just as liable to make 
errors of statement as the ordinary newspaper reporter. I 
have therefore brought with me to-night a gentleman who 
has taken a stenographic account of all that E am saying to 
you. I will look over his notes and correct them, and then 
it will afford me pleasure to present every member of the 
Literary Society with a printed copy of my remarks. Allow 
me« therefore, to request the correspondents of distant papers 
kindly to reserve their notes of my remarks until they can 
get my own words in black and white. 

I must thank you very much for the attention with which 
you have listened to me, and in conclusion I would simply 
say, that, if any one here desires to ask me questions upon 
the subject of my address, I shall be happy to do my best to 
reply. 

BRITISH NEW GUINEA. 

Mr. J. P. Thomson read a paper in December last, on ♦* The 
North-east Coast of British New Guinea, and some of the Adja- 
cent Islands,** before the Queensland Branch of the Royal Geo- 
graphical Society of Australasia, an abstract of which appears in 
TTie Scottish Qeographical Magazine for March. He remarked on 
the absence of ioformation regarding this coast t)efore the estab- 
lishment of the British authority in New Guinea, which he ac- 
counted for by the fact that this part is less accessible from 
Australian ports than the south-eastern coast. The mountain- 
ranges, when viewed from a distance, seemed to rise abruptly 
from the shore, leaving no margin of cultivable land, and the na- 
tives bore the reputation of barbarous cannibals. Moreover, the 
indentations of the coast, such as Gk)odenough, Colling wood, Dyke 
Acland, and Holincote Bays, are too exposed to afford safe an- 
chorage for ships in stormy weather. Sir William Macgregor, 
therefore, could not fail to bring back a large fund of information 
from his expedition to this coast in July, 1890. 

The Anglo-German boundary is defined on the coast by Mitre 
Rock, a mass of conglomerate rising upon, or near to, the 8th 
parallel of south latitude, to a height of 60 feet above the water, 
with an opening about 12 feet high and 1 yard broad extending 
through it from north to south. Within a quarter of a mile of 
this rock, Boundary Cape, so named by Sir Peter Scratchley, pro- 
jects into the sea, a promontory of low forest-clad hills rising to a 
height of 400 to 500 feet. No natives were discovered until the 
expedition had advanced as far south as Caution Point, where a 
large village on the coast is inhabited by a powerful tribe. The 
men ornament their chins with false beards extending from ear 
to ear, and decorate their heads with cassowary feathers, shells, 
and fibres; but tattooing seems not to t>e in fashion among them. 
The largest tribe met with inhabits a district of hilly ground and 
sago swamps lying to the south of Boundary Cape, behind which 
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tmdnlatiog country extends up to the ridges of the Oweu Stanley 
Range. They are unacquainted with the use of iron, and, though 
friendly disposed towards white men, could not be persuaded to 
exchange their spears, adzes of jade and basalt, etc., for hardware 
or other articles. ^ 

The border of Dyke Acland Bay is occupied by a group of 
villages to which Sir W. Macgregor gave the name of Oro; 
but, as it was derived simply from the words used by the local 
guide on approaching the shore, there is some doubt whether 
it is a tribal name or not. These villages are situated amidst the 
forest and grassland sloping down from the Hydrographer's 
Range, the spurs of which are inhabited by a population of about 
8,000. At the eastern extremity of Dyke Acland Bay lies Oape 
Nelson, remarkable for its numerous indentations, some of which, 
such as Maclaren Harbor and Port Hennessy , so named by Sir W. 
Macgregor, are excellent havens of refuge for shipping. Within 
the perimeter of this cape lie two mountains, — Mount Trafalgar, 
rising to a height of some 4,000 feet; and, to the south of it, 
Mount Victory, probably 8,500 feet high. The latter is an active 
volcano; for in the early morning steam was observed rising from 
its two crests, and from a ridge at a lower elevation, and, as the 
day advanced, the whole top of the mountain became obscured by 
dense exhalations. Whereas Mount Trafalgar is clothed to its 
summit with forest, the volcano is precipitous, and crowned with 
masses of bare rock. Another large inlet, CoUingwood Bay, lies 
between Cape Nelson and the next promontory, which terminates 
in the two headlands, Elibirisi Point and Cape Sebiribiri (or Vogel). 
On the western shore dwells the Maisina tribe, in villages of 
inferior construction. The houses hold only one family each, and 
their roofs project to about three feet from the ground, thus 
forming verandas. These natives also are unacquainted with 
iron and tobacco, and adorn themselves with the usual ornaments 
of feathers, shells, and dog's teeth. The country towards the 
interior is low, and densely covered with forests, in which the 
eofmarina is conspicuous. Several villages stud the coast between 
Kibirisi Point and Cape Sebiribiri; and opposite one of them, 
named Kapikapi, rise two singular masses of coral, probably 
eighty feet high, on each of which stand about a dozen houses. 
These, being stocked with spears and approached by wooden 
ladders, removable when necessary, are probably used as strong- 
holds. 

After Cape Sebiribiri, doodenough Bay is reached, stretching 
to East Cape on AnselPs Peninsula, — a district that has gained 
' a sad notoriety from the murder of Capt. Ansell and the destruc- 
tion of the **Star of Peace" in 1888. The head of the bay is 
interesting from the miniature plateaus, elevated about 300 feet 
above the sea-level, of which the land is composed, and which 
have been formed by the soil washed down from the ravines in 
the background. The climate of this part of New Guinea is 
probably healthy; but the absence of navigable rivers would 
prove a great obstacle to the cultivation of suitable lands in the 
interior, if such should be found. 

Sir W. Macgregor also visited the Trobriand, Murua (Wood- 
lark), and Nada (Lauchlan) Islands, situated far away to the 
north and north-^ast of East Cape, between the parallels of 8** 25' 
and 9^ 23' south latitude, and the meridians of 150« 30' and 153^ 
40' east longitude. Nada is a group of islets, about nine in num- 
ber, forming an atoll, with a lagoon seven to twelve fathoms 
deep, and is inhabited by 169 natives. Murua, to the west of 
Nada, is about thirty-eight miles long, and possesses a good har- 
bor. The natives have entered the iron age, and have abundance of 
food, consisting of yams, taro^ and sweet-potatoes. The Trobri- 
and Islands lie to the north-west of Murua. The whole group is 
of coral formation, and is densely covered with forest, and the 
fertility of the soil is indicated by the abundance of cultivated 
food. The natives also catch large quantities of fish. They were 
very friendly with Sir W. Macgregor's parly, and very eager to 
trade. These islands are so much more important in extent and 
population than had been reported, that several weeks might be 
spent in thoroughly exploring them. 



BOOK-^REVlfiWS. 

Primitive Folk-Studies in Comparative Ethnology. 
Reclus. New York, Scribner & Welford. 8*^. ( 

Few writers on science, and none on geography, 01 
more attractive style than Reclus. His vast reading sa 
with a wonderful wealth of analogy ; he is never dul 
philosophizing, which he is not shy to o£fer, is fresh 
gressive. / 

In the volume before us he undertakes a study of thi 
of half a dozen *< primitive*^ or savage nations, the avoi 
being to furnish from them a picture of the condition 
general in prehistoric ages. Of these half-dozen natioi 
selected from America, — the Eskimos or Inuits, and tbi 
— while the other examples are from India, as the 
Kolarians-of Bengal, and the tribes of the Neilgherry H 

The ethnography of the American portion leaves 00 
to be desired. The author includes in the Eskimos the 
(Tchouktches) of Siberia and the Koloschs of the North-^ 
neither of whom are in any way related to the Inuit. 1 
speaks of the Kolosches as distinct from the Tlinkits, th 
are merely two names for the same people. In enumc 
Apache tribes (p. 123) he confuses them with the Yi 
belong to a wholly dififerent stock, and again with thi 
(p. 140), who are distinct from both. These nnfortoi 
throw a shade of inaccuracy over his descriptions, becac 
correct in themselves, they do not always apply to t 
whom he sets out to depict. 

His authorities are usually carefully selected, and his 
highly illustrative. A tendency to force into prominei 
sociological theories is perhaps visible. Thus, the < 
primitive communal marriage is evidently one he ho 
esteem, and seeks to support by all the evidence poasil 
that he adduces to this effect would bear another inte 
The observations (pp. 69, 70, and elsewhere) on the sti 
tions which have ever existed between the sexual pasBM 
religious sentiments are very suggestive, and deserve i 
pansion and analysis. 

Of these studies, that on the Kolarians of Bengal kp 
most vivid, and, though it is the last in the book, ll6R 
profitably begin with it, in order to learn promptiytbe 
resources of the author. 



AMONG THE PUBLISHERS. 



Walter Damrosch has set Lord Tennyson's poem to music in 
last week's Truth, 



Bulletin Nc 73 of the North Carolina Agriculta 
ment Station is on agricultural grasses best adapte 
Carolina soil and climate. 

— A novelty in periodical literature is the Kings' 
first number of which has just appeared. It ife dev 
wit. humor, art, and advantages of advertising, and i 
by Herbert Booth King & Brother, the well-known 
agents of this city. 

— Messrs. Macmillan «& Co. announce as among tb 
tions this summer a ** Text- Book of the Developmenta 
the Vertebrates," by Dr. Oscar Hertwig, professor of c 
anatomy in the University of Berlin, translated and ed 
E. L. Mark, professor in Harvard University, fully 
also a ** Text-Book of the Developmental History of t 
brates," by Drs. Korschelt and Heider of Berlin, trans 
the supervision of Dr. E. L. Mark of Harvard, fully il 

— Darwin's book on **The Structure and Distributi< 
Reefs " has been issued as one of the Camelot Series 
Scott of London, the New York publishers being A. I 
The edition includes an introduction by Joseph W. Wi 
the price is low and the volume attractively made u 
is worth examining by those interested. 

— Part n. of Whiting's *' Short Course of Exp 
Physical Measurements" has just been issued, and c 
urements in sound, dynamics, magnetism, and elect 
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was for some years connected with the Jefferson Physi- 
kratory of Harvard College, and this work embodies the 
f his experience in teaching physical measurements to 
rard students. 

^* Domestic Science/' by James E. Talmage, Ph.D., pub- 
y the Juvenile Instructor Office, Salt Lake City, Utah, 
Lor has attempted to bring together in a simple manner 
ics as have a direct bearing upon the science of domestic 
08. His object has been to direct attention to daily house- 
uiBy and we think he has treated his subject with fair 



u Ginn & Co. announce to be published in the summer 
*'The Pxx>metheus Bound of JSschylus, with the Frag- 
f the Prometheus Loosed," with introduction and notes by 
kdein, rector of the Maximilian Qymnasium in Munich, 
Ml by F. D. Allen. The book is a translation, with some 
I ma to form of expression, of Wecklein's second edition 
A few changes in text and commentary have been re- 
bj the German editor, and references to American gram- 
works have been added by the translator. The copious 
tory comnientary is followed by a critical appendix. 



I. Oinn & Co have published a small volume entitled 
of Ethics," designed as an instruction-book and moni- 
tliildrpn. It is really a new edition of ' ^ The Rollo Code 
l0v" published many years ago by Jacob Abbott ; but the 
work has been revised, with additions and omissions, by 
in B. Comegys. It treats of all those phases of morals 
; is most important for young people to understand, and 
nost part in a simple and attractive style. In a few pas- 
s distinctions drawn are perhaps a little too fine for the 
I comprehension, and some of the definitions are hardly 
oagh ; but the great number of illustrative examples aid 
1^ the subject clearer. In its new form the book deserves 
ireer of usefulness. 

tements having been made in Paris affecting the autben- 
[ Marie Bashkirtseff*s '* Journal,'* says The Publishers 
M. Andr6 Theuriet writes to the Temps that Marie's 
bmight him the whole of the journal of her daughter, 
flS to almost the eve of her death; and he undertook, too 
itandly, to edit it, because implored to do so, and in mem- 
Uidev friend Bastien Lepage. He consulted the Bash- 
family as to the cutting-out of oft-repeated passages, 
t nootense, tedious descriptions of toilets, and unpleasant 
mm upon other persons. After this pruning, there was 
o# the original matter to fill two volumes. 

the fall of 1889, as stated in The Publishers' Weekly, the 
m Secular Union, a voluntary association having for its 
be complete separation of Church and State, in practice as 
in profession, and in no way committed to any system of 
B belief or disbelief, offered a premium of one thousand 
for ** the best essay, treatise, or manual adapted to aid and 
Achers in our free public schools and in the Girard College 
lanSy and other public and charitable institutions profess- 
le nnaectarian, to thoroughly instruct children and youth 
lorest principles of morality without inculcating religious 
as.** The committee chosen to examine the numerous 
Tipts submitted in competition included Richard B. West- 
LL.D., president of the Secular Union, Felix Adler of New 
uid Dr. D. G. Brinton of Philadelphia. On its recom- 
ion, the prize has been equally divided between the two 
aipts ooDsidered the best. The successful authors are Rev. 
Uliinan of West Newton, editor of the Literary World of 
, and Mr. Edward P. Jackson, one of the masters of the 
liUinScbodL 

flrbert Spencer's views on state socialism are contained in 
de entitled '*Froin Freedom to Bondage," which will open 
til Popular Science Monthly, This is probably the strong- 
utition of socialistic theorizing that has yet appeared. The 
I of ttteet-deaning in large cities will be treated in the 



same number by Gen. Emmons Clark of New York. The article 
will include explicit practical suggestions for the proper perform- 
ance of this important work. The battle between Professor 
Huxley and the defenders of theology is still going on. There 
will also be an essay by the Duke of Argyll, entitled < * Professor 
Huxley on the War-Path,*' in which the professor is charged with 
treating theological questions inconsistently with his treatment of 
scientific subjects. '* What keeps the bicycler upright? '" — a ques- 
tion that is often asked — will be answered in an illustrated article 
by Charles B. Waning. 

— Messrs. F. Warns & Co., New York, inform us that they will 
shortly issue the English edition of Major Casatfs work, which 
will be published in two volumes, containing nearly two hundred 
original illustrations and several valuable maps. The period em- 
braced by the work extends from a date prior to Gen. Gordon's 
appointment as governor-general of the Soudan to « the return of 
Mr. Stanley's expedition. Major Casati, who was resident among 
the native tribes south of Khartoum and in various parts of Cen- 
tral Africa during the rise of Mahdism, gives valuable informa- 
tion as to the political situations there during the early stages of 
the revolution, and a most interesting account of the fall of 
Khartoum and the death of Gordon. Of the ten years of his stay 
in the Equatorial Provinces, he passed a series of years with Emin 
Pacha, whose full confidence he enjoyed ; and, being the only 
European officer present during the latter years of Emin's gov- 
ernorship, he had exceptional opportunities for gaining informa- 
tion and forming an independent judgment on the political and 
other mysterious questions in connection with these provinces. 

— G. P. Putnam's Sons will publish at once, in their series of 
Questions of the Day, '* The Question of Copyright," a volume 
comprising the following material: (1) the text of the new copy- 
right law of Feb. 4, 1891, which, under reciprocity arrangements, 
secures American copyright for aliens, and foreign copyright for 
Americans; (2) the text of the copyright law of July 8, 1870, now 
superseded ; (8) the present copyright law of Great Britain ; (4) the 
amended copyright law as recommended by the British Parlia- 
mentary Commission of lb79; (5) the amended copyright law as 
recommended by the British Society of Authors in 1891 ; (6) an 
analysis of the Royalty Scheme of Copyright (recommended by 
Mr. R. Pearsall Smith, Sir T. H. Farrer, and others) ; (7) the In- 
ternational Copyright Convention as ratified at the Berne Confer- 
ence, Sept. 5, 1887; (8) report of the International Copyright Con- 
vention of South America, held at Montevideo, Jan. 11, 1889; (9) 
Henry Clay's report on copyright, domestic and international, 
Feb. 16, 1837; (10) "The Evolution of Copyright," by Brander 
Matthews; (11) " Literary Property," by G. H. Putnam; (12) " The 
Influence of International Copyright on the Price of Books," by 
Brander Matthews and G. H. Putnam; (18) ** Copyright Monopo- 
lies, and Protection," by G. H. Putnam; (14) **The Nature and 
Origin of Copyright," by R. R. Bowker; (15) ** Development of 
Statutory Copyright in England," by R. R. Bowker; (16) summary 
of copyright legislation in the United States; and (17) summary of 
the terms of copyright in the different countries of tbe world. 

— In LippincotVs Magazine for April, *' The Elizabethan Drama 
and the Victorian Novel," an article by T. D. Robb, institutes a 
comparison between the Elizabethan and the Victorian views of 
life and art. In ''Yarns about Diamonds," in the same magazine, 
David Graham Adee relates some interesting facts about diamonds 
in general, and tells many stories relating to the discovery and 
history of some of the most famous of these gems, such as the 

Great Mogul," the ** Braganza," the ** Regent," the •• Crown of 
the Moon," the "Star of South Africa," and many others; and 
Cbarles Morris, in an article entitled <*New Africa," tells how 
nearly the whole African continent has been taken up by Euro- 
pean nations. 

— In The Chautauquan for April we note <*The Intellectual 
Development of the English People," by Edward A. Freeman; 
*<Life in Modem England," I., by J. Ranken Towse; ''British 
America," by Professor A. P. Coleman; "The Referendum in 
Switzerland," by J. W. Sullivan; « Studies in Astronomy," VII., 
by Garrett P. Serviss; "Dreaming," by Flavel Scott Mines; 
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" What the World owes to the Arta of Poreia," by S, G. W. Ben- 
jamia; "The Written Bz&mination ami Good Literature," bj 
Mary B. Burt; " Woman a« Scbolar." by Elatharine Lee Batee; 
"How to make a Wild Garden," by Mary Treat; "Woman's 
World ia London," by Elizabeth Etobbina Pennell; and "How 
Hamate affects a Wumaa'a Wages or Buainess," by Lelia Bobia- 
Bon Sawtelle. 

— In the first of the steamship articles in the April ScrAmer, 
John H. Gould says. " From the records kepbin the Barge Office 
in New York City, it appears that ocean travel varies accord- 
ing to the business situation in this country. Following is an 
exhibit of the numt>er of cabin passengers that arrived at this port 
during the years bptween 188t and ISOO, inclusive: 1831. 61,239; 
1883, 57,847; 1883. 5^86; 1B81, 60,503; I98H, 55.160; 1888, 
88,743; 1887, 78,792; 1888, 86,803; 1889. 96,6^6; 1890, 99,169. 
Prom one point of view, at leaat, these flgurea are very striking. 
In 1889 there was a great show in Paris that attracted world-wide 
attention and interest. In the spring of that year every steamship 
agent announced to prospective passengers that all vessels would 
be crowded, and that the volume of passenger traffic between tb« 
continents would swamp the capacity of every line. But the 
flgures speak for themselves. Viewing the increase of oceanic 
travel, it appears that the financial depression of f884 kept m8n3r 
people at home who otherwise might have crossed the ocean. 
After that distmssing season had passed, travel reeumed ila nor- 



mal condition, and an increase may be noted with 
Bilge Harrison (the American artist, now in Austral 
a kangaroo-bunt in the same issu^. ThU curioua anic 
practically exterminated in the older parts of Aim 
author says, ■■ In some parts 'if Victoria they forme 
bered the sheep as two to one; and old shepherds hi 
that it was not an uncommon thing to see the sheep i 
garooa feeding together upon the plains, as many as I 
thousand kangarixM frequently accompanying a 
thousand sheep. Thus it will be seen that a ' statioi 
1860, could liarely graze five thousand sheep, can nov 
carry forty thousand without any danger of overstocl 
feasor Thomas Dwight of the Harvard Medical Sch( 
" What is Right-handedness t " Eev. Willard Pai% 
of the JVtfrune Fresh-Air Fund, tells the story of its 
work for fourteen years. From the diaries of Cap 
United States Navy, and from conversations with 1 
Gordon Butler tells the story of the remarkable AMI 
the United States steamer "Thetis" in 1889, when ri| 
to relieve any vessels of the North Pacific whalint^ 
tress, to rescue shipwrecked sailors, and lo erect a bm 
at Point Barrow, the northernmost point of Alaska,. 

— "Lessons in Applied Hechanics," by Jamea I 
F.R.S., and John Henry Slade, E.N.. just published b 
ftCo., consietA in great measare of selections from 
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id in " Applied Hechanice," a larger treatise on the eame 
bj Profeeeor Cotteiill of the Royal Naval College, Oteen- 
It maj therefore be described as an abridged edition of 
vions work. The abridgment, however, bae been com- 
re-aminged and re-vritten in fuller detail nliere necessary 
purpose of the work: consequently it may be considered 
ally a new book, smaller in pompass and more elementary 
icter than the larger treatise upon which it was modelled, 
rbich it may serve as an introduction. To junior students 
leering, and others beginning the study of the subject, 
k will prove valuable, as the plan of arrangement and 
ot treatment admirably adapt it to tbeir requirements, 
-ssrs. Oinn&Co. announce " Essential Uses of the Hoods," 
art P. Eeep, principal Free Academy. Norwich, Ctonn., 
by John C. Rolfe, profeasor of I«tiii, Michigan DDlversity. 
ect «f this pamphlet is to present in simple laaguoge the 
mdencea and differences in the uses of the moods in Qreek 



and Latin. Tbe pamphlet was flr^t issued in 18T9. A. second 
edition was called for in 1883. From that time there woa asteady 
Bale (or the little work until two years since, when the plates were 
melted in a fire. Other occapations of the author have delayed 
the preparation of a new edition until now. The delay has been 
in the end no disadvantage, for the pamphlet has been in various 
ways improved. Among the additions may be mentioned full 
references to the LAtin and Oreek grammars in most common use. 
These references are placed in the margins, and will bring the 
pamphlet into clear relation to the grammars which the papil has 
used in his previous study. 

— The April number of the " Annalsof the American Academy 
of Political and Social Science" will contain an economic article 
by Professor Tattle of Amherst' College on " The Concept of 
Wealth;" also an article by Mr. F. W, Holls of New York on 
" Compulsory Voting as a Means of reforming Political Abuses," 
and one by Dr. E. P. Fatkner on " The Universities of Italy." 
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THE AMERICAN RACE: 
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An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in oil ranks of society. In the 
first part of this vrorb the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance ot 
the subject which still prevails: in the sec- 
ond part, attention is drawn t« tlie principal 
causes of the malady. The atlegorv forming 
the Introduction to Fort I. gives a brief his- 
tory of nervoup exhanstion and the modes of 
treatment which have at various times been 
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ing diaoase. 
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the making of new oyster-beds, legislation is necessary, in order 
Ihat citizens may spend the money necessary to prepare and sow 
them, and that they may feel sure that their investment shall be 
protected from theft. As to protection from theft, I am informed, 
on what I believe to be good authority, that a private oyster-bed, 
made in accordance with full provisions of the law, was robbed of 
840,000 bushels of oysters last season, with no effective interfer- 
ence from the oyster navy. 

This navy, what is it? and our laws, what are they ? 

Let me tell you a short story, but a true one, — a story of an 
oyster-steamer with some scientific students on board. On every 
side dredgers were violating the law. About dark each day the 
captain felt sufficiently braced up to make an arrest: he made for 
the nearest oyster-sloop, quite sure that it was breaking the law ; 
and, as every oyster-^loop does violate the law, the captain was 
safe io going for the nearest. The commander of the pirate was 
arrested and taken before a justice of the peace, who had his 
office near the place of arrest. The magistrate, more likely than 
not a shareholder in the oyster-stealing sloop, was asked to wait 
until the accused person could bring his witnesses. The outraged 
captain answered that he could not waste the time of his scientific 
friends, and he therefore withdrew the charge, that they might 
not suffer; and this sort of thing went on day after day. 

Is not this oyster navy, on the whole, a fraud, or perhaps rather 
a sham, — the scoff of the oyster thieves and the scorn of the 
whole State ? Perhaps not so bad as it used to be, but even now 
a public scandaL 

Some friends wish the university to undertake the breeding of 
oysters. That is purely a commercial matter, and should be done 
by business-men. The engagement of the proper man as man- 
ager, tl^B hiring of laborers, the purchase of machinery, — all that 
IS a business matter, and not university work at all. 

They say, ** We want to get the oyster out of politics." The 
university cannot take it out, though the oyster might get the 
university into politics, which may a merciful Providence forever 
f orefend ! You cannot get the oyster out of politics, and it would 
not be right to do it if you could. As oyster-catching is a chief 
industry of the State, the oyster question must always be a politi- 
cal question. The one thing necessary is to make our politicians 
as good as our oysters. 

The fact remains that the Maryland oyster is becoming extinct. 
To preserve it, to maintain our heritage, needs some little honest 
and intelligent legislation, needs some active, instructed, and 
well-meaning control. Will you see to it ? 



RECENT ADVANCES IN MEDICINE.* 

^ElMANCiPATED from the thraldom of authority in which it was 
fast bound for centuries, medicine has progressed with extraor- 
dinary rapidity, and even within the present generation has under- 
gone a complete revolution. The advance has been in three 
directions: first, in the prevention of disease. A study of the 
conditions under which epidemics develop has led to the impor- 
tant work of sanitary science. For fifty years the watchword of 
the profession in this matter has been cleanliness; and clean 
streets, good drains, and pure water have in many towns reduced 
the mortality from certain diseases fifty per cent. In this de- 
partment certainly medicine has achieved its greatest victories. 
It is a thought full of encouragement to know that such diseases 
as typhoid-fever and diphtheria may ultimately be stamped out, 
and be as rare among us as leprosy and small-pox. In this work 
the profession requires, and can often obtain, the intelligent co- 
operation of city authorities and the public. People scarcely 
understand how much has already been done, nor do they yet 
fully appreciate the possibilities of preventive medicine. 

The second great advance which medicine lias made relates to 
the knowledge which has been gained of the agents producing 
diseases. Dating from the studies on fermentation by Pasteur, 
and the early work of Lister, we have gradually learned to recog- 
nize the importance of the structures known as bacteria, which 
has revolutionized the practice of surgery and gynecology. To- 

I AddroM by Dr. WUllam Oaler, profeaeor of medicine, at tbe llfteentli 
^nnlveisary of tlie Johns Hopkins Unlvorslfiy, Feb. Sg iBiU 



day surgery is a new art, and hundreds now recover afU 
tions from which hundreds previously died. The infc 
which we now have on these subjects has been slowly ai 
fully acquired, here a little and there a little; but the oul 
it all is that as clean streets and good drains and pure waj 
municipal health, so absolute cleanliness and absence of c 
nation mean in great part freedom from infection. So 
sally present are the infective agents, particularly of supp 
that it is only by the most scrupulous care that the infe 
wounds can be prevented ; and it is now generally ackno 
that the highest type of this antisepticism is obtained, no 
use of various solutions which destroy the germs, but 
measures of cleanliness as effectually prevent the possibility 
presence. Now, the point for the public to appreciate 
whole question is that they are reaping the benefit of a 
rendered possible by work done in laboratories without a 
of its application to life-saving. 

The researches showing the relation of special microso 
ganisms to special diseases are likely to lead to the most in 
results. The cultivation of the germs of disease outside 
body has enabled us to study the products of their growti] 
several instances from them to obtain materials which, w 
jected into an animal, act as a sort of vaccine against the 
itself. The hope of obtaining in some of the most imporj 
eases vaccines which will bear the same relation to J 
ordinary vaccine to small- pox is very reasonable, and li] 
long to be realized. In another direction, too, the recent 
of Koch have shown that in the growth of these bacilli n 
are obtained which may act most powerfully upon the be 
attack the elements of the disease itself. His discover, 
action of the product of the growth of the tubercle bad. 
tuberculous tissue ranks as one of the most remarkaUe 
years. His claims that this will cure early tuberculosis ai 
will, I believe, be substantiated. Great as is this fact in it 
possibilities which it opens up to our view are still greain 
may be safely said, that, apart altogether from the aotioii 
lymph, no more encouraging discovery has been madeki 
twenty-five years. 

But I hear the householder say, *'A11 that is viqrvell 
Tommy gets the measles, and Mary has the muu^Ml 
gets the whooping-cough, just as my grandmother lilll 
children had fifty years ago. My doctor's bills are poariUl 
larger than were father's, and I know his drug bill could B 
been as heavy as was mine for the last quarter." Hub 
perfectly true, for the millennium has not yet come; t 
perfectly true that to-day Mrs. Householder's risks have 
duced to a minimum in the necessary domestic emergenc 
her children's chances of reaching maturity have been eno 
enhanced. 

The third great advance has been the diffusion in thepx 
and among the public of the more rational ideas upon tl 
ment of disease. Dieting and nursing have supplanted 
part bleeding and physicking. We know now that a ma 
febrile affections run a definite course, uninfluenced b 
We recognize daily the great fact that disease is only a c 
tion of the normal processes of health, and that there is s 
tendency to recover. We cannot claim in the raedicin 
ment of disease to have made great positive advances; 
have learned not to do what we did is for the poor patient 
gain. The past half-century has placed only half a doz 
lutely indispensable drugs which must be used by all in< 
nately who practise the healing art. 

A desire to take medicine is, perhaps, the great featui 
distinguishes man from other animals. Why thisappetil 
have developed, how it could have grown to its present 
sions, what it will ultimately reach, are interesting prol 
psychology. Of one thing I must complain, — that whe 
the profession have gradually emancipated ourselves fron 
tine administration of nauseous mixtures on every (>os8il 
sion, and when we are able to say, without fear of dismis 
a little more exercise, a little less food, and a little less 
and alcohol, may possibly meet the indications of the • 
say it is a just cause of complaint that when we, the priet 
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the worship of Baal, aad have deserted the groves and high 
and have sworn allegiance to the true god of science, that 
e people, should wander off after all manner of idols, and 

more and more in patent medicines, and be more than 
the hands of advertising quacks. But for a time it must 

This is yet the childhood of the world, and a supine 
ty is still the most charming characteristic of man. 
s of the brightest hopes of humanity are with the medical 
ion. To it, not to law or theology, belong the promises. 
> will always be with us, but we may look forward confi- 
to the time when epidemics shall be no more, when typhoid 
« as rare as typhus, and tuberculosis as leprosy, l^n, 
lly a transgressor daily, both in ignorance and deliberately 
ig the laws of health, will always need doctors; but the 
;roap of preventable diseases will disappear. The progress 
• gradaal. What has been done is but an earnest of the 
that shall be done. Amid many disappointments, we must 
impatient, as *' science moves but slowly, slowly creeping 
oint to point." 



January last, when the announcement was made by the State 
geologist in a letter to the governor. 

m 

Partial Analfisea of Bauxite from Arkansas, 



BAUXITE IN ARKANSAS.* 



Geological Survey of Arkansas has discovered deposits of 
e in that State, the first considerable ones thus far found in 
ODtry. In 1887 a small deposit was discovered in Floyd 
r, Oa., but that is said to cover '* an area of about half an 
only.' 

Arkansas beds occur near the railway in the vicinity of 
Rock, Pulaski County, and near Benton, Saline County, 
poeures vary in size from an acre to twenty acres or more, 
:gregBts something over a square mile. This does not, in 
•bability, include the total area covered by bauxite in the 
es mentioned, for the method of occurrence of the deposits 
D the supposition that there are others as jet undiscovered 
survey. 

sickness the beds vary from a few feet to over 40 feet, with 
al thickness undetermined. The average thickness is at least 
to 

wt Arkansas deposits occur only in tertiary areas and in the 
mhood of eruptive syenites (** granites"), to which they 
to 1» geneticaUy related. In elevation they occur only at 
doiv 100 feet above tide-level, and most of them lie between 
id M feet above tide. They have soft tertiary beds both 
cad below them at a few places, and must therefore be of 
y age. As a rule, however, they have no covering, the 
fag beds having been removed by erosion, and are high 
h above the drainage of the country to be readily quarried. 
e action has removed a part of the bauxite in some cases; 
ere are, in all probability, many places at which it has not 
en even uncovered. 

( piaolitic in structure, and, like all bauxite, varies more or 
I color and in chemical composition. At a few places it is 
rged with iron, that attempts have been made to mine it 
m ore. Some of the samples from these pits assay over 50 
ot of metallic iron. This ferruginous kind is exceptional, 
rer. From the dark-red varieties it grades through the 
18 and yellow to pearl-gray, cream-colored, and milky white; 
nks, browns, and grays being the more abundant. Some of 
rhite varieties have the chemical composition of kaolin; 
the red, brown, and gray have but little silica and iron, and 
1 percentage of alumina. The analyses given below show 
bis bauxite is as good as that of France, Austria, and Ire- 
for the manufacture of chemical products, for refractory 
ial, and for the manufacture of aluminum by the Deville pro- 
Should there be a market in this country for such material, 
Mas will be able to supply any demand that may be made for 
To Qse- has ever been made of the Arkansas material except 
iad»btiilding : indeed, it was not known what it was until 

f^iim CL Bnumer, T I1.D., State geologist of Arkansas (Amerioan Gaolo- 
anb,ttn)b 

of the American Institute of M eclianical Bngineers, svL 
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Average of Fourteen Partial Analyses of Bauxite from France, 

Austria, and Ireland.^ 

Alumina 52.7 per cent 

BUlca 7.1 " " 

Ferricoxlde 19.1 " '* 

Water 16.4 " " 

The above analyses made by the State Geological Survey show 
the composition of average samples. 



REMOVING TASSELS FROM CORN. 

Experiments with strawberries made at the Ohio Experiment 
Station indicate that pollen-bearing is an exhaustive process, and 
that larger yields of fruit, as ^ rule, may be expected from those 
varieties which produce pollen so sparingly that a small proper 
tion of other varieties producing pollen abundantly must be 
planted with them in order to insure a full crop, than from those 
which produce sufficient pollen for self-fertilization. 

The following very interesting and valuable experiment on 
corn, made by the experiment station of Ck)mell University, at 
Ithaca, N.Y., gives strong support to this theory. 

It has been claimed that if the tassels were removed from com 
before they have produced pollen, the strength thus saved to the 
plant would be turned to the ovaries, and a larger amount of 
grain be produced. To test the effect of this theory, the following 
trial was made during the past season. 

In the general cornfield a plot of forty-eight rows, with forty- 
two hills in each row, was selected for the experiment. From 
each alternate row the tassels were removed as soon as they ap- 
peared, and before any pollen had /alien. The remaining rows 
were left undisturbed. The com was Sibley^s Pride of the Norths 
planted the last week in Hay in hills three feet ax inches by 
three feet eight inches, on dry, gravelly, moderately fertile 
soil. 

On July 21 the earliest tassels began to make their appearance 
in the folds of the upper leaves, and were removed as soon as they 
could be seen, and before they were fully developed. A slight 
pull was sufficient to break the stalk just below the tassel, and the 
removal was easy and rapid. 

On July 35 the plot was gone over again for the removal of 
such tassels as had appeared since the previous work, and at this 
time by far the greater number of the tassels were removed. 

On July 28, when the plot was gone over the third time, the 
effects of the tasselling became apparent in the increased number 
of silks that were visible on the rows from which the tassels had 
been removed. 

On the 1,008 taaselled hills there were visible 501 silks; on the 
1,006 untasselled, 808 silks. 

On Aug. 4 the plot was gone over for the last time, but only a 
few tassels were found on the very latest stalks. The preponder- 
ance of visible silk on the tasseUed rows was still manifest, there 
being at this time 8,542 silks visible on the tasseUed rows, and but 
2,044 on the untasselled rows. The com was allowed to stand 
without cutting until ripe. 

I From analyses principally by 8aint-Ctalr« DerlUe fflTon in xht Ann. de 
Chlmle et de Pnyslque, IxL 1861, p. 809 at seq.; BnU. 80c. GeoL de France, xvi. 
1888, p. 845; Dinsler*B Folytechnteobas Joomal, 196, p. 168, and S84, p. 46S; 
Bladiora Fenerf eaten Thone, p. 191; Tmots M etaUoriy, p. 188. 



SCIENCE 



[Vol. XVII. N< 



Sept 20 to Oct. 1 the rows were cut and buBked, and tbe stalks 
and ears weighed and oonnted, with the foUowiog resnlts: — 
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It will thus be seen that the Dumber of good ears aod the weight 
of merchantable com were both a little more than fifty per cent 
greater on the rows from which the tassels were removed Iban 
upoD those upon which the tassels were left. This is not only 
true of the two sets of rows as a rfbole, but with the individual 
rows as well. In no case did a row upon which the tassels were 
left produce anywhere near as much as the taaselled rows on 
either side af it. In fact, the results given above are really the 
aggregate results of twenty-four distinct duplicate experiments, 
each of wbicb alone showed the same thing as the aggregate of 
all. 

By abortive ears is meant those sets that made Only a bunch of 
busks, and sometimes a small cob, but no grain. It will be no* 
ticed that tbey were by far the moat numerous on tboee rows 
from which the tassels were not removed. It will also be noticed 
that the total of the good, poor, and abortive ears is about fourteen 
per cent g^reater on the rows on which the tassels were left, while 
Che weight of tuercbanlable com is more than fift; per cent 
greater on those rows from which the tassels were removed. 



HEALTH MATTEES. 



Action of an Infusion of Coffee on Bacteria. 

Ik studying the germicidal action of coffee. Dr. Luderitz made 
use of infusions of different degrees of concentration, varying from 
five to thirty grains of coffee to ten cubic centimetres of water. 
According to The Sanitary Newt, he mixed from four to six drops 
of pure culture-broth with eight to ten cubic centimetres of tbis 
infusion, and at the end of a certain time he withdrew parts of 
this mixture and cultivated them in gelatine. Experiment showed 
that the micrococcus prodigiosua dies in a ten-per-cent infusion of 
, ooSee in from three to five days, the bacillus of typhus in from 
one to three days, the proteus vulgaris in from two to four days, 
the BtaphylococM)us aureus in from four to seven days, the strepto- 
coccus of erysipelas in one day, the bacillus of cbolera in from 
three to four hours, the bacillus of anthrax in from two to three 
faours, and the spores of anthrax in from two to four weeks. In a 
tbirty-per cent infusion of coffee the typhus bacillus dies in one 
day, the staphylococcus aureus in From one to three days, the 
bacillus of cholera in from half an boar to two hours, the bacillus 
at anthrax in two houm, the spores of anthrax in from two to four 
weeks. In a second series of experiments Luderitz studied the 
fufluenoe of an infusion of coffee mixed with gelatine on the. de- 
▼elopmeiit of bacteria. These experiments showed that the mlcro- 
cooctis iffodigioaua does not vegetate in gelatine containing from 
three to nine per cest of coffee, the bacillus of typhus in gelatine 



with three per cent of coffee, the prolans vulgaris with f 
to nine per cent, the staphylococcus aureus with two per i 
streptococcus of erysipelas with one per cent, the cholera 
with one, and the bacillus of antbrax with 0.6 per cei 
action is the same for the different qualities of coffee, anc 
not to the caffeine, but to the products of theroastingof tb 



NOTES AND NEWS. 



A FEW more points may be added to what was ea)4 
Etrusi^an question in Science, Feb. SO, p. 99. M. Zanard 
published, in the Last volume of the Balletia de la SoeiM 
thropotogie de BruxetJes (1800), a paper on the relationshi] 
Etruscan, Umbrian, and Oscan languages to the modem 
So far as the flrst^named goes, the resemblances are 
phonetic, as in the frequency of syllables ending in vowela 
fessoi Ferdinando Boruari of Naples has contributed to 
number of the Hasaegna Scientifica a new study of the 
inscription of Uenep phtah (of the nineteenth dynasty), ii 
the Etruscans, and, as he thinks the Sicilians and Sardini 
for the first time mentioned {Etruichi, Sardi e Sictdi n 
Secolo prima dell' Era volgarej. He does not meet all the ob 
offered to these identifications, nor does he note the reot 
geetions as to the interpretation of the inscription by I 
HQtler and others. 

— From the annual report of the special committee 
American Society of Civil Engineers, on uniform standai 
we learn that the advantages of the 24 hour notation ar 
ning to be recognised in various branches of civil life. Id b 
for example, to prevent mistakes by nurses in the adminisU 
medicine, in recording temperatures, and in other matters.) 

•system is being gradually introduced; also in weather-tat 
in the recording of meteorological readings: indeed, ind^ai 
where simplicity of system and accuracy are essential, tbsi 
taCion is being spontaneously brought into use in many qi 
For two or three years back the Canadian Almanac hasiki 
the old notation and substituted the new. It is in connMlfii 
railway service, however, that the general introdufblll 
34-bour notation may mainly be looked for. 

— The notion that the Welsh liad in pre-Columbian tlM 
knowledge of the American continent has for centuries loi 
vocates, but never a competent critic. The latest is 1 
Coeta, who reprints from the New England RUtorieal oi 
aiogical Register of January, 1891, bis article on "The 
lumbian Voyages of the Welsh to America." He compla 
the accounts of the allesed voyages of the Welsh to , 
about 1170 have not received the attention they merit; 
De Coeta aids littls to this end. The passages he quote 
secondhand and translations, and are eminently vaguf 
tell us at most that some sea-rover Madoc (there were m: 
docs) found land in the West, and settled there. But 1 
date of tbis occurrence, and any definite information a 
land, are wanting. Why not print the originals, with f 
sion of their sources! We are the more inclined to req' 
from a writer who dares the misleading statement tb 
ancient literatcre of the Welsh carries us back to a perio< 
the Christian era." 

— Iq the " Beport of the Lightning-Rod Conference" < 
and New York, Spon, 1882), on p. 63, we read. "On 1 
June, 1854, the ' Jupiter ' was struck by lightning The coi 
were in place; that of the mainmast which was struci 
metres (6 feet 6 inches) into the sea, and had at its em 
2 kilos in weight. After being struck the conductor ha 
peared and the pieces of it were scattered everywhere." 
on. the report states that "the 'Jupiter' received no d; 
There are a large number of cases on record in which 
ductor is reported as destroyed or even dissipated, and 
damage (always with the proviso notod below) occurre 
buildings or ships to wbicb the conductors were attachec 
erally it is stated that this fortunate result was in spite of 



of tbe rod. Would it not be more logical, in cuniidera- 
hat we know of the consercatioa of energy, to say that 
IfC of damage to the building nas on aocount iif tlip <)e- 
yiit the rod ? The editor of Science wiU be glad to receive 
tii pertinent accounts of lightning-elroke, that this con< 
iSfty be cleared up. But it should be boine in mind that 
M kkJ can protect onlj auth poinla as lie between hori 
tows passing through its upper and tower ends, since the 
1 energy comes in borizonlatly from tbe dielectric around. 
ring the montha of July and August, 1801, the folton-ing- 
oones of instruction will be given in the Bummer schools 
■rd UnivereitT: Anglo-Saxon, English, German, French. 
fj (1 courses), ixitany, geology (B courses), physics (3 
, physiology and hygiene, field -engineering {2 courses), 
tnining. and also a course of about thirty lectures con 
Ibe methods of instruction in the several departments in 
Iwse courses belong. All of the above-named courts, 
be iwo advanced courses in geology and ih..se in Beld-en- 
E.are given in ihe college buildings at Cambridge, and are 

both men and women. The course in physiology and 
b expressly designed lo meet the needs of teachers in tbe 
bools. For information concerning the summer instrtic- 
ledicine, application should 1)e made to the dean ol Ihe 

Medical School, Boylstun Street, Boston, >Iass. For 
'describing each of the summer courses in detail, sppli- 
Wuld be made to Ihe secretary of Harvard University, 
«*,H«s. 

vanoos erroneous statements have been made with regard 
Ebbmd'b Arctic expedition, tbe London Times gives the 

■ icooont (if what has actually been arranged. Dr. 

■ fi^ii is to leave Norway in February, 1892, but it is 
U^Hber the special vessel which is being built will be 
|i^^^ lime. Outaide of Norway, not a farthing has been 
HMUf my one. Tbe expedition is purely Norwegian, and 
jiifal& The Norwegian Government contributed 300,000 
I^JB^Oacar, 20,000; twelve private individuaU (all Nor- 
tfttept one Engliibniaii. who has lived in Christiania for 
%ai, 90,000: in all, S10,000 kroner, equal to £17.300. 
• THinnnn believes, will be sufficient. Tbe ship, ot course, 
HBCially constructed for tbe peculiar conditions which 
men the New Siberian Islands and tbe Pole. Dr. Nansen 
Beotnpanied by probably not more than eight young men, 
Iwmrt and strong in physique as himself, and all equally 
I of success. 

iM been shown by Dr. ^larcet, according to Nature of 
I, that different persons respire different volumes of air 
li to ihe body the oxygen required, and to yield a given 
( carbonic acid. Thus, to produce one gram of carbonic 
ee persons were found to need, on an average, 9 29, 10.51, 
) litres of air respectively. Tbe first was 23 years of age, 
1 00; and no doubt the less the air required for a given 
on, the belter tbe conditions of respiration. The influence 
n formation of carbonic acid in tbe body logins in the 
f after a meal, and increases for two or three hours, the 
maximum respiration of CO, varying in this time. After 
lime, the weight of CO, expired decreases more rapidly 
required volumes of air decrease. The influence of local 
i9 of air-pressure appears in less air being needed, for a 
lount of COi, with low pressures than with high ; but the 
r tbe influence varies in individuals. 

uy be well to call attention again to tbe Ebiyal Society 
South Wales prizes for original researches. The prizes 
be best communication (provided it be of sufficient merit) 
ig the results of original research or observation upon 
Ihe following subjects: to be sent in not later than May 1, 
the iron-ore deposits of New South Wales, the society's 
Dd £25; on the effect which settlement in Australia has 
] upon indigenous vegetation, especially the depasturing 
and cattle, tbe society's medal and £25; on Ihe coals and 
unrea of Australasia, tbe society's medal and £25: to be 
not later than Hay 1. 1893, upon the weapons, utensils. 



and manufacturer of the aborigines of Australia and Tasmania, 
the society's medal and £25; on the effect of the Australian cli- 
mate upon the physical development of the AuBtralisn-horn pop- 
ulation, the society's medal and £i5; on the injuries occasioned 
by insect pesl« upon introduced trees, the society's medal and £25. 
The competition ia in no way confined to members of the society, 
nor to residents in Australia, but is open to all without uny re- 
striction whatever, excepting that a prize will not be awarded to 
a member of the council for tbe time being; neither will an 
award be made for a mere compilation, however meriloriout in 
its way. The communicution. to be successful, must be either 
wholly or in ]>Brt the result of original observation or re 
search on tbe part of the contributor. The society is fully sensi- 
ble that tbe money value of the prize will not repay an investign 
tor for the expenditure of his time and labor, but it is hoped that 
the honor will be regarded a? & sulBcient inducement and reward 
All communications should be addressed to the honorary secreta- 
riep, 5 Elizabeth Street, Sydney, New South Wales. 

— Some interesting remarks on squirrels are made by varions 
writers in the Zoologial. It is often said that squirrels are torpid 
during winter, but there is no really sound evidence for this view. 
Mr. Maseheld, writing from Cheadle, Stafford, Eng , says {Nature. 
March 12), " 1 have seen squirrels abroad on fine days in, I think 
I may say, every one of the winter months ; and while pheasant- 
shooting uear here on a sunny day (Jan. 8 last), which was about 
tbe middle of the most severe frost we have bad for many years, 
with several inches of snow on the ground, I saw a squirrel jump- 
ing From Iree to tree, before tbe beaters, in the most lively con- 
dition." Mr, Blagg, also writing from Cheadle, has " frequently 
seen squirrels abroad in the middle of the winter, when there baa 
been deep snow on tbe ground and a keen frost in tbe air. Ire- 
nieml>er," be adds, "once seeing a squirrel abroad during a severe 
storm of sleet and rain in winter-time, and he appeared to be 
not at all inconvenienced by tlie rough weather." Ur. Blagg's Idea 
is that the squirrel probably does sleep a good deal more in winter- 
time than in summer, as do msnj other wild animals, but that he 
has to be continually waking up and taking nourishment. Tbe 
perio<l of reproduction is unfavorable to the notion of au almost 
complete state of torpidity. The editor of the Zoologist records 
that he has notes of '* finding newly-born squirrels on March 31 
(three young), April 9 (three young), April 26 (four young), and 
April 29 (two young). Those found at the end of March and be- 
ginning of April were naked and blind ; those taken at the end of 
April were about three porta grown." According lo tbe editor, 
>' the old squirrels, in case of danger, remove the young from the 
nest, or ' drey," to some hole in a tree, whither they carry them 
one by one in tbe mouth, just as a cat carries her kitten. One of 
the prettiest sights in the world is to see an old squirrel teaching 
a young one to jump." 

— Professor Dubois of Berne, as we learn fromJVudtreof March 
13, has lately been studying tbe pbrsiological action of electric 
currents and discharges; and be has some interesting observations 
on the human eye, which, it is known, has luminous sensations 
under the action of galvanic currents. Sudden variations of in- 
tensity, especially at making and breaking the circuit, produce 
such flssbea. With a moistened plate at tbe nape of the neck, 
and a pad on the eye, a slight flash was diatinclly perceived, even 
with a Leclanche cell of about 1.30 volts, and measuring in the 
galvanometer .04 of a milliamp<>re. Raising the intensity to .5, 
the observer could tell which pole was applied to the eye. On the 
other hand, tbe retina responds much less readily to discharges 
from condensers or induction coils. Not till a capacity ot 0.037 
of a microfarad and a tension of 21 volts was reached was a true 
retinal flash perceived; and not even with 10 microfarads were the 
durable sensations tbaracteristic of the two iwles produced. The 
relina re- acts to quantity. 

~- A new quarterly journal is announced for publication by 
Macraillan & Co.. The Economic Journal, issued under tbe 
auspices ot the British Economic Associalion, a society which 
numbers among its members Professors R. M. Smith of Columbia, 
Taussig of Harvard, Alfred Marshall, Henry Sidgwick, and many 
others equally well known. 
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UNIVERSITY E?:TENSI0N AND THE UNIVERSITY 

, OF THE FUTURE.* 

I AM requested to furnish information with reference to 
the university extension movement in England. It will be 
desirable that side by side with the facts I should put the 
ideas of the movement, for, in matters like these, the ideas 
are the inspiration of the work ; the ideas, moreover, are (he 
same for all, whereas the detailed methods must vary with 
different localities. The idea of the movement is its soul: 
the practical working is no more than the body. But body 
and soul alike are subject to growth, and so it has been in 
the present case. The English university extension move- 
ment was in no sense a carefully planned scheme, put for- 
ward as a feat of institutional symmetry: it was the product 
of a simple purpose, pursued through many years, amid 
varying external conditions, in which each modification was 
suggested by circumstances, and tested by experience. And 
with the complexity of our operations our animating ideas 
have been striking deeper and g^rowing bolder. Speaking, 
then, up to date, I would define the root idea of ** univer- 
sity extension " in the following simple formula: university 
education for the whole nation organized on a basis of itin- 
erant teachers. 

* 

But every clause in this defining formula will need ex- 
planation and defence. 

The term ** university extension " has no doubt grown up 
from the circumstance that the movement in England was 
started and directed by the universities, which have con- 
trolled its operations by precisely the same machinery by 
which they manage every other department of university 
business. I do not know that this is an essential feature of 
the movement. The London branch presents an example 
of a flourishing organization directed by a committee formed 
for the purpose, though this committee at present acts in 
concert with three universities. I can conceive the new type 
of education managed apart' from any university superin- 
tendence, only I should look upon such severance as a far 
more serious evil for the universities than for the popular 
movement. 

> The substances of addresses delivered before the Johns Hopkins and 
other university audiences, by l{/^ard G. Moultou, A.M., of Cambridge Uni- 
versity, England. 



But I use the term ** university education " for th< 
purpose of defining the type of instruction offeree 
thus distinguished from school education, being mo 
meet the wants of adults. It is distinguished f 
technical training necessary for the higher handi< 
for the learned professions. It is no doubt to the bus; 
that the movement addresses itself; but we make i 
of the fact that our education will not help them 
business, except that, the mind not being built in wa 
compartments, it is impossible to stimulate one set ( 
ties without the stimulus re-acting upon all the res 
education that is properly associated with universitie 
to be regarded as leading up tb any thing beyond, b 
end in itself, and applies to life as a whole. And the 
tion for university extension is a change, subtle bu 
that may be seen to be coming over the attitude of t 
lie mind to higher education, varying in intensity ii 
ent localities, but capable of being encouraged wb( 
least perceptible, — a change by which education is 
to be regarded as a thing proper to particular classes 
ety or particular periods of life, and is coming to b 
nized as one of the permanent interests of life, side 
witji such universal interests as religion and politic 
persons of leisure and means, such growing demani 
met by increased activity of the universities. Ui 
extension is to be the university of the busy. 

My definition puts the hope of extending univers 
cation in this sense to the whole nation without ex 
I am aware that to some minds such indiscriminate e: 
will seem like an educational communism, on a p 
benevolent schemes for redistributing the wealth of 
so as to give everybody a comfortable income all roo 
it surely ought not to be necessary to explain that 
posing a universal system of education we are not 8 
that what each individual draws from the system fftf 
same in all cases. In this, as in every other putti) 
that which each person draws from it must depend l| 
which he brings to it. University extension may 
ceived as a stream flowing from the high ground of i 
ties through the length and breadth of the country, 
this stream each individual helps himself accordii 
means and his needs : one takes but a cupful, anoth< 
bucket, a third claims to have a cistern to himself, 
one suits his own capacity, while our duty is to see 
stream is pure, and that it is kept running. 

The truth is, that the wide-reaching purpose of ui 
extension will seem visionary or practicable accordii 
conception formed of education, as to what in edu< 
essential and what accidental. If I am asked w! 
think of shop-assistants, porters, factory-hands, min 
or agricultural laborers, women with ft^milies and 
home duties, as classes of people who can be tur 
economists, physicists, literary critics, art connoissei 
mit that I have no such idea; but I do believe, oi 
from my experience in England I know, that all sue 
can be interested in economic, scientific, literary, an< 
questions; and I say boldly that to interest in int 
pursuits is the essential of education, in compari 
which all other educational purposes must be ca 
ondary. I do not consider that a child has been t 
read unless he has been made tb like reading. I fin 
cult to think of a man as having received a classics 
tion if the man, however scholarly, leaves college 
interest in classical literature such as will lead him 
reading for himself. In education the interest is 
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^em of instruction gives discipline, method, and even 
lag power, wjtbout rousing a lasting love for the 
studied, the whole process is but a mental galvanism, 
ng a delusive activity that ceases when the connec- 
p^een instructor and pupil is broken off; but if a 
makes it his first business to stir up an interest in the 
»f study, the education becomes self- continuing when 
and pupil have parted, and the subject becomes its 
icator. If, then, it be conceded that the essence of 
»n is to interest, does it not seem a soberly practical 

that we should open up to the whole nation without 
•n an interest in intellectual pursuits ? 
e my stand on the broad moral ground that every 
being, from the highest to the lowest, has two sides 
fe, — his work and his leisure. To be without work 
is selfishness and sloth; but, if a man or woman 
angled in routine duties as never to command leisure, 
) a right to say to such persons that they are leading 
oral life. Such an individual has no claim to the 
a working-man : he is a slave. It may be cruel cir- 
ices that have thus absorbed him in business, but that 
* alter the fact: slavery was a misfortune rather than 
to those who suffered it; but, in any case, to be con- 
h slavery is a crime. Once get society to recognize 
f of leisure, and there is immediately a scope for 
ititutions as university extension that exist for the 
of giving intellectual interests lor such leisure time. 
rement is thus one of the greatest movements for the 
f of the masses.^' With a large section of the people 

at the present moment, no conception of *' rising" 
sxcept that of rising out of one social rank into an- 
This last is of course a perfectly legitimate ambition, 

oatside the present discussion. University exten- 
¥wa nothing of social distinctions. It has to do with 
ore important mode of ** rising" in life, — that of 

I the rank to which a man happens to belong at the 
Ei whether it be the rank in which he started or any 
'There is a saying that all men are equal after din- 
cl ilii true, that while, in the material wealth we seek 
irovling hours, equality is a chimera, yet in the in- 

II pursuits that belong to leisure there is no bar to 
Jily of all, except the difference of individual capacity 
re. Macaulay tells of the Dutch farmers who worked 
elds all day, and at night read the Gkorgics in the 

Scotch and American universities are largely 
I by students who have had to engage in menial 
Jl the summer in order to gain funds for their high 
m during the winter. And every university ezten- 
torer, highly trained specialist as he is, will testify 
work has continually brought him into contact with 
of the humblest social condition, whom a moment's 
Uion has made him recognize as his intellectual 
No one has any difficulty in understanding that in 
I intercourse and experience all classes stand upon 
.lity; and I have spoken of the foundation for the 
iy extension movement as being the growing recog- 
f education as a permanent human interest akin to 

The experience of a few years has sufficiently 
trated the possibility of arousing such interest : to make 
raal is no more than a practical question of time, 
and methods. 

10 doubt when we come to modus operandi the main 
y of the movement is the diversity of the classes it 
> approach, — diversity in individual capacity, in 
meaiia, and previous training. Opposite policies have 



been urged upon us. Some have said, *' Whatever you do, 
you must never lower the standard. Let the extension 
movement present outside the universities precisely the same 
education as the universities themselves are giving, however 
long you may have to wait for its acceptance." On the other 
hand, it has been urged, *' You must go first where you are 
most needed. Be content with a makeshift education until 
the people are ready for something better." The movement 
has accepted neither of these policies, but has made a dis- 
tinction between two elements of university training, — 
method and curriculum. So far as method is concerned, we 
have considered that we are bound to be not less thorough, 
but more thorough, if possible, than the universities them- 
selves, in proportion as our clients \vork under peculiar diffi- 
culties. But in the matter of curriculum we have felt it our 
first duty to be elastic, and to offer little or much, as may in 
each case be desired. Accordingly, we have elaborated an 
educational unit, — the three-months' course of instruction 
in a single subject. This unit course we have used all the 
resources we could command for making as thorough in 
method as possible. Where more than this is desired, we 
arrange that more in a combination or series of such unit 
courses. The instruction can thus be taken by retail or 
wholesale, but in all cases it must be administered on the 
same rigorous method. 

The key to the whole system is thus the unit course of three 
months' instruction in a single subject. The method of such 
a course is conveyed by the technical terms ** lecture," 
* * syllabus, " * * exercises, " * * class. " The lectures are addressed 
to audiences as miscellaneous as the congregation of a church 
or the people in a street car; and it is the duty of the teacher 
to attract such miscellaneous audiences, as well as to hold 
and instruct them. Those who do nothing more than simply 
attend the lectures will at least have gained the education of 
continuous interest. It is something to have one's attention 
kept upon the same subject for three months together. But 
it may be assumed that in every such audience there will be 
a nucleus of students, by which term we simply mean per- 
sons willing to do some work between one lecture and an- 
other. The lectures are delivered no oftener than once a 
week; for the idea is not that the lectures convey the actual 
instruction, a great part of which is better obtained from 
books, but the office of the lecture is to throw into prominence 
the salient points of the study, and rouse the hearers to read 
for themselves. The course of instruction is laid down in the 
syllabus, — a document of perhaps thirty or forty pages, sold 
for a trifling sum. By referring for details to the pages of 
books, this pamphlet can be made to serve as a text-book for 
the whole course, making the teacher independent in his 
order of exposition of any other text-book. The syllabus 
assists the general audience in following the lectures without 
the distraction of taking notes, and guides the reading and 
thinking of the students during the week. The syllabus 
contains a set of '^exercises" on each lecture. These exer- 
cises, unlike examination questions or '* quizzes," are not tests 
of memory, but are intended to train the student to work for 
himself. They are thus to be done under the freest condi- 
tions, — at home, with full leisure, and all possible access to 
books, notes, or help from other persons. The written an- 
swers are sent to the lecturer for marginal comment, and re- 
turned by him at the *' class." This class is a second meet- 
ing for students and others, at which no formal lecture is 
given ; but there is free talk on points suggested to the teacher 
by the exercises he has received. The usual experience is 
that it is more interesting than the lecture. This weekly 
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routine of lecture, syllabus-reading, exercise, and class goes 
on for a period of twelve weeks. There is then an ** exam- 
ination'^ iu the work of the course held for students who de- 
sire to take it Certificates are given by the university, but 
it is an important arrangement that these certificates are 
awarded jointly on the result of the weekly exercises and the 
final examination. 

The subjects treated have been determined by the demand. 
Literature stands at the head in popularity; history, with 
economy, is but little behind. All the physical sciences have 
been freely asked for. Art constitutes a department of work; 
but it is art-appredation, not art-production. The movement 
has no function to train artists, but to make audiences and 
visitors to art-galleries more intelligent. It will be observed 
that the great study known as '* classics " is not mentioned 
in this list; but it is an instructive fact that a considerable 
number of the courses in literature have been on subjects of 
Greek and Latin literature treated in English, and some of 
these have been at once the most successful in numbers and 
the most technical in treatment. I am not without hope that 
our English university extension may re act upon our Eng- 
lish universities, and correct the vicious conception of classi- 
cal studies which gives to the great mass of university men a 
more or less scholarly hold upon ancient languages, without 
any interest whatever in ancient literatures. 

This university extension method claims to be an advance 
on existing systems, partly because under no circumstances 
does it ever give lectures unaccompanied by a regular plan of 
reading and exercises for students. These exercises, more- 
over, are designed, not for mental drill, but for stimulus to 
original work. The association of students with a general 
audience is a gain to both parties. Many per^ns follow 
regularly the instruction of the class who have not partici- 
pated in the exercises. Moreover, the students, by their con- 
nection with the popular audience, are saved from the 
academic bias which is the besetting sin of teachers: more 
human interest is drawn into the study. The same effect 
follows from the miscellaneous character of the students who 
contribute exercises. High university graduates, experts in 
special pursuits, deeply cultured individuals who have never 
before had any field in which to exhibit the fruits of their 
cultiu*e, as well as persons whose spelling and writing would 
pass muster nowhere else, or casual visitors from the world 
of business, or young men and women fresh from school, or 
even children writing in round text, — all these classes may 
be represented in a single week^s work; and the papers sent 
in will vary in elaborateness from a scrawl on a post-card to 
a magazine article or treatise. I have received an exercise of 
such a character that the student considerately furnished me 
with an index. I remember one longer still,. but, as this 
hailed from a lunatic-asylum, I will quote it only for illus- 
trating the diveraity of the spheres reached by the movement. 
Study participated in by such diverse classes cannot but have 
an all-roundness, which is to teachers and students one of 
the main attractions of the movement. 

But we shall be expected to judge our system by results; 
and, so far as the unit courses are concerned, we have every 
reason to be satisfied. Very few persons fail in our final 
examinations; and yet examiners report that the standard in 
university extension is substantially the same as that in the 
universities, our pass students being on a par with pass men 
in the universities, our students of ^* distinction ^^ reaching 
the standard of honors schools. Personally I attach high 
importance to results which can never be expressed in sta- 
tistics. We are in a position to assert that a successful 



course perceptibly infiuences the tone of a loca 
period it lasts. Librarians volunteer reports of 
changed demand for books, and we have even 
that the character of conversation at ** five o'cloc 
undergone marked alteration. I may be permitt 
dote illustrating the impression made upon the 
themselves. I once heard a brilliant universi 
who had had occasional experience of extensio 
describe a course of investigation which had inte 
With an eye to business, I asked him if he wou! 
it in an extension course. He became grave. ' 
he replied, ** I have not thought it out sufficient! 
and when he saw my look of surprise, he ac 
know, any thing goes down in college; but whei 
face your mature classes, I must know my groun 
believe the impression thus suggested is not 
among experts who really know the movement. 

Our results are much less satisfactory when we 
other side of our system, and inquire as to curr 
must be admitted that the larger part of our local 
only take unit courses. There may be often a c 
interval between one course and another; or, wh 
are taken regularly, the necessity of meeting popi 
involves a distracting variety of subjects ; whih 
ciable ^rtion of our energies have to be taken u 
liminary half-courses, rather intended to illustrai 
ing of the movement than as possessing any high 
value. The moht important advance from the ui 
the affiliation system of Cambridge University, 
town that becomes regularly affiliated has arrang 
series of unit courses, put together upon proper i 
educational topics, and covering some three or 
Students satisfying the lecturers and examiners 
tended course are recognized as * ' students affilial 
and can at any time enter the university with tk 
second yearns men, the local work being accepted 
one year's residence and study. Apart from thi 
in our educational ladder other than the first are 
stage of prophecy. But it is universally recoj 
this drawback is a matter solely of funds. 
movement command endowment, and the localit 
tainly demand the wider curriculum that the uni^ 
only too anxious to supply. 

The third point in our definition was that the 
was to be organized on a basis of itinerant teac 
differentiates university extension from local co 
correspondence teaching, and from the systems of \ 
tauqua is the type. The chief function of a uni 
teach^ and university extension must stand or 1 
teachers. Tt may or may not be desirable on oti 
to multiply universities; but there is no necessit 
grounds of popular education, the itinerancy be 
cient means of bringing any university into tou< 
people as a whole. And the adoption of sucl 
seems to be a natural step in the evolution of i 
In the middle ages the whole body of those wh 
liberal education were to be found crowded into 1 
university towns, where alone were teachers to li 
manuscripts to copy. The population of such 
centres then numbered hundreds where to-day 
tens. The first university extension was the ii 
printing, which sent the books itinerating throug 
try, and reduced to a fraction the actual attend} 
university, while it vastly increased the circle < 
cated. The time has now come to send teachers t 
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the ideas of the university being circulated through 
ntry as a whole, while residence at a university is re- 
as the apex only of the university system, 
imerancy implies central and local management, and 
og lecturers who connect the two. The central man- 
t is a university, or its equivalent. This is responsi- 
the educational side of the movement, and negotiates 
supply of its courses of instruction at a fixed price 
rse.^ The local management may be in the hands of 
littee formed for the purpose, or of some local insti- 
- such as a scientific or literarv club or institute — 
may care to connect itself with the universities. On 
al management devolves the raising . funds for the 
ity fee and for local expenses, as well as the duty of 
the advantages of the course offered before the local 
aity. The widest diversity of practice prevails in 
3e to modes of raising funds. A considerable' part of 
; will be met by the tickets of those attending the 
1, the prices of which I have known to vary from a 
' to a guinea for the unit course, while admission to 
lectures has varied from a penny to half a crown, 
experience goes to show that only a part of this cost 
met in this way. Individual courses may bring in a 
ne profit, but, taking account over various terms 
ious districts, we find that not more than two-thirds 
total cpst will be covered by ticket-money. And 
is is estimated on the assumption that no more than 
. coarse is aimed at; while even for this the choice of 
, and the chance of continuity of 'subject from term 
are seriously limited by the consideration of meet- 
as far as possible from fees. University extension is 
I of higher education ; and higher education has no 
Talue, but needs the help of endowment. But the 
age is DO way behind past ages in the number of 
a citizens it exhibits as ready to help good causes. 
Hotmaire who will take up university extension will 
gtaaler mark on the history of his country than even 
It foander of university scholarships and chairs ; and, 
tetiflduals fail us, we have the common purse of 
lie or the nation to fall back upon, 
tfnenrnt lecturers, not less than the university and the 
anagement, have responsibility for the progress of 
e. An extension lecturer must be something more 
pood teacher, something more even than an attractive 
: he must be imbued with the ideas of the move- 
ad ever on the watch for opportunities of putting 
rward. It is only the lecturer who can maintain in 
» the feeling that they are not simply receiving en- 
leot or instruction which they have paid for, but 
y are taking part in a public work, and are responsi- 
giviag their locality a worthy place in a national 
of university education. The lecturer, again, must 
between the local and the central management, 
ready to assist local committees with suggestions 
d experience of other places, and equally attentive 
^og the special wants of different centres before the 
ty authorities. The movement is essentially a teach- 
rementy and it is to the body of teachers I look for 
overy of the further steps in the development of 
education. For such a purpose lecturers and direct- 
6 must be imbued with the missionary spirit, for 
ty extension is a missionary university, not content 
iplying culture, but seeking to stimulate the demand 
niis is just the point in which education in the past has 

' Tte Ounbrldge fee is £45 per coarse of three months. 



shown badly in comparison with religion or politics. When 
a man is touched with religious ideas, he seeks to make con- 
verts ; when he has views on political questions, he agitates 
to make his views prevail. Culture, on the other hand, has 
been only too often cherished as a badge of exclusiveness, 
instead of the very consciousness of superior education being 
felt as a responsibility which could only be satisfied by 
efforts to educate others. To infuse a missionary spirit into 
culture is not the least purpose of university extension. 

I cannot resist the temptation to carry forward this thought 
from the present into the future. In university extension so 
described, may we not see a germ for the university of the 
future ? I have made the foundation of our movement the 
growing conception of education as a permanent interest of 
adult life side by side with religion and politics. The change 
is at best only beginning: it tasks the imagination to con- 
ceive all it will imply when it is complete. To me it appears 
that this expanding view of education is the third of the 
three great waves of change the succession of which has 
made up our modern history. There was a time when re- 
ligion itself was identified with a particular class, the clergy 
alone thinking out what the rest of the nation simply ac- 
cepted; then came the series* of revolutions popularly 
summed up as the Reformation, by which the whole adult 
nation claimed to think for itself in matters of religion, and 
the special profession of the clergy became no more than a 
single element in the religious life of the nation. Again, 
there has been in the past a distinct governing class, to which 
the rest of society submitted, until a series of political revo- 
lutions lifted the whole adult population into self-govern- 
ment, using the services of political experts, but making 
public progress the interest of all. Before the more quiet 
changes of the present age, the conception of an isolated 
learned class is giving way before the ideal of a national 
culture, in which universities will still be centres for educa- 
tional experts; while university extension offers liberal edu- 
cation to all, until educationally the whole adult population 
will be just as much within the university as politically the 
adult population is within the constitution. It would appear, 
then, that the university of such a future would be by no 
means a repetition of existing types, such as Oxford or 
Cambridge, Harvard or Johns Hopkins. These institutions 
would exist, and be more flourishing than ever, but they 
would all be merged in a Wider ** University of England," 
or *' University of America; " and just as the state means the 
whole nation, acting in its political capacity through mu- 
nicipal or national institutions, so the university would 
mean the whole adult nation, acting in its educational ca- 
pacity through whatever institutions might be found de- 
sirable. Such a university would never be chartered; no 
building could ever house it; no royal personage or Presi- 
dent of the United States would ever be asked to inaugurate 
it. The very attempt to found it would imply misconception 
of its essential character. It would be no more than a float- 
ing aggregation of voluntary associations. Like the compa- 
nies of which a nation*s commerce is made up, such associa- 
tions would not be organized, but would simply tend to 
co-operate because of their common object. Bach association 
would have its local and its central side, formed for the pur- 
pose of mediating between the wants of a locality and the 
educational supply offered by universities ot similar central 
institutions. No doubt such a scheme is widely different 
from the ideal education of Ehiropean countries, so highly 
organized from above that the minister of education can look 
at his watch and know at any moment all that is being done 
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ftwwg b ont Om countiy. On the contrary, the genius of the 
Aai^o-Bazoii raee leans towards self-help. It has been the 
inisiiiin of tbe laee in the past to develop self-government in 
leUgion aDdpoKlics: ii remains to crown this work with 
the apfAieatioii of the volantary system to liberal education. 
In indulging this piece of speculation I have had a practi- 
Oil pnipon before me. If what I have described be a rea- 
■ooa M e foiecasi for the university of the future, does it not 
follow that univenitj eodension, as the germ of it, presents 
a field for Hie Tsry highest academic ambition ? To my 
mind, it appears that existing types of university have 
reached a point where further development in the same di- 
rection W0UI4 mean daeline. In English universities the 
ideal it *' scholarship.** Scholarship is a good thing, and we 
praduoe iL But the system which turns out a few good 
seholan every year paHSS over the heads of the great mass 
€i university student! without having awakened them to any 
intelleotnal life: the universities are scholarship- factories, 
producing good articlea, but with a terrible waste of raw 
material. The other main type of university enthrones 
*' research " as its mtmmum banum. Possibly research is as 
good a purpose as a man can set before him, but it is not the 
■ole aim in life. ^ And when one contemplates the band of 
TCcmits added eadi ymt to the army of investigators, and 
die choice of 6v«r minuter fields — not to say lanes and 
alleyB — of research, one is led to doubt whether research is 
not one of the disinietrating forces of society, and whether 
fcr-incrsasiug spedaliation must not mean a perpetual 
n a nowing of human sympathies in the intellectual leaders 
of mankind. Bolh types of university appear to me to pre- 
asBl the phenooiena of a country suffering from the effects 
of Of O f ^p io d netiop, where the energies of workers had been 
ooneentratod upon adding to the sum of wealth, and all too 
. lilllo attention had been given to the distribution of that 
ipeaUfa through the diffstent ranks of the community. Just 
, aft ihia point the universiy extension movement appears to 
leademie eneigy from production to distribution, sug- 
Ihat demCion to physics, economics, art, can be just 
truly dmwB by rainng new classes of the people to an 
in ph ys ical and economic and aesthetic pursuits as 
I7 mUSmg to Umb dlseovaiies of science, or increasing tbe 
■MB of art psoduela. To the young graduate, conscious 
Aai he haa JaWymsstsred the teaching of the past, and that 
wilUD Um powess to make advances, I would sug- 
tha ^MBliiNi wtiether, even for the highest powers, there 
Add than to work through university ex ten - 
die univanitjy of the future. 
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of mk daring Thnnder-Storms. 

Iv Stkmee of Sept. It, 1800, appeared a short note on some 
work reoatly done In Italy by Fkofessor Tolomei on the souring 
of milk daring tfaundcr-stonns. Professor Tolomei concludes that 
these it a sulB i to i t amount of oaone generated at such times to 
coagulate mUk by a p roc ess of direct oxidation, and a con>eqnent 
prodoctkn of laclic acid.> 

Similar resolts baYc been obtained by other experimenters, and 

d TmtomOT Tolomers ezperimenlB is given in 
firJigHeuUurekemie, 1890, p. 59H. 
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jimes. I am inclined to tbisk, however, tfaat a more 
reason is to be found in the general conditions ot the 
re preceding and during the storm. It has been found 
oratorj that bacteria growin); on gelatine will multiply 
lual rapidity during warm, eultrf weather. Nriw, these 
tmospheric conditions that usually precede and accom- 
ider-Btorma. It BeemB to me most likely, therefore, that 
rapid soaring occnra is due to an unusually rapid growth 
ia, caused by especially favorable conditions of the 

lerience of the proprietor of a neighboring creamery con- 
I certain extent these conclusions. He flads, that, if 
!pt at a uniformly low temperature during the thunder- 
son, no trouble results from rapid souring, indicating 
oaring, when it occurs, is due more to a high temperature 
r atmiiephere than to the ozone in the air. If this were 
of direct oxidation, it should take place, partially at 
be lower temperature. 

or Tdooiei finds, also, that a slight electric current, if 
three' ampdree, will have a preservative effect on milk, 
It being passed directly through the liquid. A current 
lan three amperes will decompose the milk. 
experiments, a current of less than one-fortieth of an 
-as sufficient to produce decomposition, with a certain 
)t coagnlatiun at each electrode. A. stronger current' 
iduce complete coagulation, with the somewhat curious 
it the coagutum was strongly acid at the positive pole, 
feebly alkaline at the negative pole. 

Aabon L. Tbeadwell. 
]iilT»nltr, 
lowa. Cods., Munb SO. 



maximum about 160 centimeties, and another about 168 centimo- 
tres. If the three curves of frequency are drawn out, their cor- 
respondence is found to be ao close that it csunot be due to mwe 
accident. Other measurements do not show the same peculiarity, 
because those of the peoples of the coast do not differ materially 
from those of the peoples of the interior. 

When these same curves are drawn out for the Oregonian 
Athapascans, it appears that the curves are also alike among 
themselves, while they differ fundamentally from those of the 
Bilqula. I give here a table of the length-width indices of the 
heads of the Oregonian Athapascans, Northern Cslifomians, and 
crosses between the two, which will be found Instructive: — 
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Uixed Races. 



TON LoscHAK, in his description ot the Tachtadscby 
I I^kien, etc., Vienna, 1880), calls attention to the im- 
ict that the Greeks ot Lycia represent a mixture of two 
rpes, and from these facts draws the following inter- 
kt first glance, it appears remarkable and hardly proba- 
t*o disparate types should remain distinct, although 
ilt(B has continued without interruption through tboii' 
ytnu. Bot we must acknowledge that it would be just 
Mkisif continued intercrossing should result in the pro- 
of s middle type {Mudiform). It is true that at the 
bw the greater number of anthropologists appear to be 
Wwi that middle forms originate wherever two distinct 
I in dose contact for a long time. If this is true at all, 
only in a very limited sense, and still needs to be proven, 
we rather oi^bt to expect that one or the other of these 
M BOOD succumb in tbestruggleforexiatence. It would 
ztinct, and give way to the other type; or both types 
ntinne to co.exist, although intercrossing might go on 
ries. They would undergo no other changes than those 
ch singly, uninfluenced by the other, would have under- 
the agency of physical causes." He exemplifies these 
by statistical treatment of liis cranial ma[«rial, and by 
that in a single family ail the extreme types which occur 
le whole people are found. 

ements of mixed Indian types give results which tally 
rith Dr. Von Luscban's views, and tend to support Soil- 
onclusions regarding the stability of cranial forms. The 
Bella Coola) of British Columbia are a mixed people, 
inage showing that they are of Salisb affinity, while they 
rmarried extensively with Athapascans find Hseltzukans. 
A the distribution of occurrence of length width indices 
leads shows that the indices of from 79 to 81 are frequent, 
at 88 rare, those of from 85 to 87 again very frequent, 
index corresponds to the most frequent one of the Haelt- 
tbe last, to the most frequent one of the Athapascans of 
n. If we consider the facial indices, a similar relation 
mU. W« find a greater frequency of the indices ranging 
« £aw case* ranging about 82, and many about 85. The 
( body shows the same character ot distribution, — a 



The first column shows particulady a much slower increase than 
we ought to expect if it represented a simple error curve; the 
second column shows a great variability, due 10 the presence of 
two distinct types. We see, notwilhalanding the small number 
of cases, the maxima of the first and ot the third columns clearly 
Indicated. The asymmetry of the tltst column is easily explaina- 
ble OD the assumption of an intermixture with Californian tribes, 
and that therefore the indices peculiar to them occur more fre- 
quently. 

On studying the single cases of theee groups, It appears, that, 
although the characteristics of the component types become ap- 
parent by a statistical treatment of the series, they do not exist 
in the individual. The individuals are not representatives of one 
of the parent types, but mixed types; some parts of their bodies 
representing one type, other parts the other type. This mixture 
appears in a great variety of combinations. Middle types, that 
is, those standing between the two parent types, if found at aU, 
are very few in number. Fkanz Boab. 

Clark Unlvsrsltj, Woroester, MSM., Kuch IT. 
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Outlines of Pgyehciogu. By Harald HflFFDiNa. Tr. by Mary E. 
Lowndes. New York, Macmillan. 12". 11.50. 

The translation of tbis work has not been made from the original 
Danish, hut from the German translation. Protessor HOSding, 
however, considers the German version a correct and adequate 
representation of the original, ao that English readers can here 
oblsin an accurate account of bis views. The English version is 
natural and easy, and the author's meaning is, as a rule, plain and 
intelligible. The work is written with ability, and gives evidence 
ot prolonged study of the subject in all its departments. It opens 
with some account of tlie scope and method of psychology, fol- 
lowed by a chapter on the relations of mind and body, and then 
takes up in succession the three fundamental elements of menial 
life, — cognition, feeling, and will, — the first of them naturally 
receiving the principal share of attention. The work is designed 
as a manual for students; but for tbat purpose the arrangement is, 
bad, since the earher chapters can hardly be understood without 
some previous knowledge of both psychology and philosophy. 
The plainness ot tite author's style, however, serves partly to re- 
move tbis difficulty. 

As regards the substance of the work, our judgment must be 
rather unfavorable. Professor H6ffding's philosophical standpoint 
is tbat of the association school, modified somewhat by evolution- 
ism, yet not differing essentially from that' of the English writers 
with whom we are familiar. He attempts, indeed, to treat bis 
subject without reference to philosophical theories, stating at the 
outset that psychology is a purely empirical science in no way 
dependent on metaphysics; yet he is not able to adhere to tb^ 
position, but drops Into pbilosophical discussion at intervals 
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tbronghont his book. In diacuming the reladoDB of mind and 
body, be rejects both spiritualiem and materialism, and maintaine 
the doctrine that matter and spirit are the two aspects of some 
third entitj different from either; jet he is obliged to confess that 
no such third substance is known t« us, so that the assumption of 
its existence seems to be only a Way of evading a difficulty. In 
dealing with ideas and feelings, he endeavors, like other associa- 
tionists, to derive them all from sensation; but, as the more im- 
portant of them refuse to lend themselves to this interpretation, 
he is obliged to assume a " mental chemistry'' by which sensa- 
tions are transmuted into something radically different from 
themselves. Yet he gives no proof that any such transmutation 
ever takes place, so that this theory also is merely a way of evading 
a problem which the association principle cannot solve. In spite, 
however, of his predilection for the association principle, he is not 
able to adhere to it rigidly, but adopts some views that are incon- 
sistent with it. This is specially apparent in his account of our 
notion of space, which he tbiuks canoot be explained by seoEatton 
and association ; so that, after discussing the various theories, he 
euds by adopting one not essentially different from that of Kant. 
In short. Professor Hoffdiog's work reflects tbe present unsettled 
and sceptical state of philosophy; and it is safe to say that such a 
work could not have been written thirty years ago, and that no 
such work will be written thirty years hence. Nevertheless, there 
is much in it that students of the subject will like to read, and it 



Chapter* on the Theory and HMory of Banking. 
F. DcNB^Jt. New Tork, Putnam. 12". $1.25 
This la an excellent book. It was originally i 
course of lectures to college students, and through! 
the wants of beginners are kept in mind. Yet it is 
confined to the mere rudiments of tbe subject, but Ci 
alt the information that most readers will requir 
Dunbar begins with the simplest cases of deposit a 
and then proceeds to explain all the operations come 
on br banks, including the various kinds of loans an> 
notes; and he succeeds in making tbe subject plaii 
have ever seen it made before. He devotes some spi 
ing the real character of the transaction known as 
bills, and also points out the analogies that exist bi 
and deposits. Numerous brief examples of banki 
make the subject more intelligible; and the student 
book faithfully can hardly fail to get a good genera 
nature and operations of a bank. After tbe descript 
retical passsKes come several chapters on the history 
beginning with the Bank of Amsterdam, and tracing 
of the subject to the present day. The Banks of Engl 
hod Germany, with the peculiarities of each, are d' 
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tention is given thronghout the book to the national 
pUem ot the United 8taU>s. The boob cannot fail to 

not onl^r to ■todente. but alao to men of boainesa who 
iderstuid the methods of banking without beiof; prac- 
;aged in the work. 
ft Invasion of Irdand in '98. By VALaBiAN Gribayb- 

New York, Truth Seeker Compaay. 8". ll.SO. 
eresting work is not onlj a strong " side- light" on the 
sons, and places of which it treats, but also an impor- 
lote to the history of Europe. It is well written and 
1; and the many authorities quoted or referred to prove 

was no lack of material from which to compile a truth- 
ive of one of the many extraordinary episodes of the 
ivolulion. The greater events taking place at the time, 
I and his doings then fumlahing more than ample mate- 
itorians, crowded out or overshadowed the fact (hat Gen. 



Humbert, with a handful of French soldiers (little more than a 
thonstnd], penetrated to the heart of Ireland, held his own for 
several weeks against vastly superior numbers, and conquered an 
entire province before he was finally compelled to surrender to. 
overwhelming odds. And the reasons why the apparently quisotio 
expedition failed of its purpose, or at least did not achieve a 
greater measure of success, are apparent to all who peruse this 
narrative, and at the same time consider the course of recent 
events in Ireland and the erratic actions of some of the present 
leaders in Irish political affairs. 

The intetvst in the stirring events narrated in this volume will 
t>e enhanced by the fact that the commander of the expedition, 
Oen. Humbert, afterw^ds became an American citizen, served 
with honor in the war of 1612, and distinguished himself at the 
battle of New Orleans, where, by one of the coincidences of war- 
fare, he found himself opposed (o some of the English officers who 
had contributed to his defeat in Ireland. 
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EXPLORATION OF THE BLACK SEA. 

We learn from the Proceedings of the Royal Geographical So- 
ciety for March that Profeesor Woeikof, at a recent meeting of 
the Society of Friends of Science of Moscow, communicated some 
results of the scientific exploration of the Black Sea in the Russian 
gunboat **Tchemomoret^'* in June and July, 1890. The mean 
depth in the basin is 6,000 feet. The minimum depth (below 600 
feet) was found in the north-west region, bounded by a line pass- 
ing from Varna, in Bulgaria, to Eupatoria, on the west coast of 
the Crimea; and the maximum depth (7,365 feet), in the central 
part, between the Crimea and Anatolia. The surface temperature 
Taries from 72*> F. in the centre of the basin, to from 75° to 77® 
on the west and east. At a depth of from 29i feet to 174 feet, 
the temperature was only 57° towards the south coast, 54° in the 
centre, and 52° in the north and near the west and east shores. 
The variation of temperature in the Black Sea is very character- 
istic at depths exceeding 180 feet. At this point the thermometer 
marks only 45** ; but then the temperature begins to rise, and at a 
depth of 6,000 feet it is 49°. In other seas, in mean latitudes, 
the temperature diminishes regularly from the surface to the 
bottom, or rather below a certain depth it remains invariable (56° 
for the Mediterranean). 

Another peculiarity of the Black Sea is, that at a depth of 450 
feet, traces of sulphuretted hydrogen are found, the proportion of 
which increases so rapidly that it becomes quite sensible at 600 
feet; and at 940 feet, and under, it renders animal life entirely im- 
possible. At that depth were found only the semi-fc&il shells of 
certain mollnsks characteristic of the brackish water of the la- 
goons of the Black Sea and of the Caspian. They are the remains 
of the Pontic fauna which inhabited the Black Sea at the pliocene 
epoch, when this basin, still separated from the Mediterranean, 
and with a depth of only 8,000 feet, contained water of but feeble 
salinity. At the opening of the Bosporus, the waters of the Med- 
iterranean would make their way into the Black Sea, and lead to 
the disappearance of the ancient fauna. The sulphuretted hy- 
drogen, then, is only one of the products of the decomposition of 
these ancient organisms, the elimination of which takes place very 
•slowly, owing to an immobility almost absolute of the water at a 
oDertain depth. 

The Black Sea receives annually, by way of the Bosporus, only 
a thousandth part of the total volume of water in the basin, and 
consequently it will take a thousand years to completely renew 
the whole contents of the basin. It is thus easy to understand 
the slowness with which the deep waters participate in the circu- 
lation of the liquid mass. 



THE VEGETABLE FIBRES OF TRINIDAD. 

The United States consul in Trinidad has recently forwarded to 
the government a report upon the vegetable fibres of that island, 
and gives a description of some of the most important of them. 

The mahoUine is a plant which grows wild in large quantities. 
It is easily cultivated by simply cutting down bushes and burning 
them, and scattering the seeds of the plant. One acre of good 
ground will produce about five thousand pounds of stalk ; and this 
stalk, reduced to fibre, will make about eight hundred pounds. 
The stalk grows from eight to twelve feet, the skin or bark of 
which is stripped off, and steeped in cold water, eight or ten days 
after which the green watery substance is washed out, leaving a 
fibre eight to ten feet long. 

The white mahoe {Sterculia cariboMi)^ like the maholtine, grows 
wild, and may be cultivated in the same way, producing the same 
quality of fibre. The fibre is whiter and more silky than that of 
the maholtine, and is believed to be superior to it, although it has 
never been sent abroad to test its merits. A crop is reaped every 
seven months. 

The gumbo, or okra (Ahelmofiehua eaculentus), is another stalk 
fibre, the plant growing six to eight feet high, and producing a 
fibre about the same length. Cultivated on good soil, it will pro- 
duoe four thousand pounds of stalks, yielding as much fibre to the 
pound as the maholtine or the white mahoe. 

The fil»re of the gumbo, unlike those above mentioned, will not 



contain water, but throws it off like oil silk. A crop is 
every seven months. 

The plantain (Musa sapientum) will produce from 1 
pounds of fibre to each stalk. The stalks grow f lom eigl 
feet high, and eight hundred of them may be produced o 
of ground. The fibre is obtained by putting on tw< 
rollers, and rolling and squeezing the stalks to crush tl 
pores, then steeping It in water eight to ten days, ai 
putting it under the same rolling process with heavier w 

The banana {Musa paradiaiaca) grows four to five f 
produces two to three pounds of fibre to the stalk, and e 
dred stalks to the acre, and the crop is annual. 

Ramie, or China-grass, grows very thickly, and. w 
planted, sustains itself against other grass. After the 1 
it can be cut every six months. The stalk grows about 
high. It will produce an ounce of fibre to every square f* 
plant was imported into Trinidad from China for expi 
purposes about three years ago, and has not yet aasoi 
commercial importance. 

The mahoe bord du mer (Paritium tiliaceum) does i 
inland, but on the seashore. It is a stalk fibre, bat, m 
above, it branches, and the branches also produce fibre, 
eight to fifteen feet high. Each tree will produce aboc 
pound of fibre, and one acre can support eight hundred t 

Red mahoe (6(«rcuZia carnboM) grows wild on any sc 
island, produces about eight hundred trees to the acr 
eight to ten feet high, and then branches. The stalk and 
are both used for fibre, which is used by the natives I 
ing rope. The crop iAnnual. 

Rucon, or annotto, an Indian plant from South Ann 
very strong fibre. One acre will support eight handv 
cultivated on fertile soil, and each stalk will produce abc 
pound of fibre. 

Black sage (Cordia cylendroa) is a small shrub aboil 
high, and produces a very strong fibre, used by the m 
making ropes. An acre of ground will support aizleai 
plants, and, they will give one-fourth of a pound of Hi 
plant. 

Bois sang, or blood-wood, grows twenty-five fei|^ 
branches out eight to ten feet from the bottom, 
the tree emits a fiuid resembling blood, which 
stain. Both stem and branches produce fibre. Ab(H|l 
dred trees may be produced to the acre, and each tree^ 
two to three pounds of fibre, which is used for rope-makl 
fibre varies from four to six feet in length, is veiy U 
would, it is said, make a superior twine for bagging, 
and planted every three years. 

Balizier (HUicomea) is a wild plant, grows on cool sc 
presence indicates superior land. The blades, which rei 
blades of the plantain, produce the fibre; but the bit 
from the roots of the bush like a pine-apple, and they 
ten feet long. One acre will produce about ten thoosai 
and each blade will produce half an ounce of fibre. It 
fibre, not so strong as the others mentioned, but is useful 
mats and similar purposes. 

Cacao (Theobroma) is cultivated for its valuable frui 
tree, which grows fifteen or twenty feet high, is trimmer 
in the spring of the year, and the branches of each 
trimmed will produce half a pound of fibre, which yn 
three to five feet in length. It is strong, and is used s 
making hammocks. 

Bote Vome {Ouazuma ulmifolia) is a straight tree, 
tance of eight or ten feet up the body of the tree, f 
branches shoot out in a circle round it; and, from thisp 
top of the tree, encircling branches shoot out at the d 
about one foot apart. The lowest circle of branches are tl 
and they shorten as they ascend the tree, causing tl 
assume the shape of a sugar-loaf. Both the body and 
produce fibre. It is a straight brown fibre, and very sti 
generally for rope and twine making. Eight hundred 
be produced to the acre, and, after the third year, wil 
annually from one to two pounds of fibre to the tree. 

The Agave Mexicana grows three or four feet higl 
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HEALTH MATTERS. 
Suicide among German Children. 

A cusions return has been made concerning some 289 instances 
of suicide by school- children in the German Empire during the 
six years 1883 to 1888 inclusive, as we learn from the Lancet of 
Jan. 31. The interest of the return centres in the motives as- 
signed for these extraordinary acts. Among the cases which 
could be so explained, the largest proportion appear to have been 
attributable to fear of punishment. This, perhaps, might have 
been expected ; nor is it altogether surprising that such extreme 
terror should be chiefly exhibited among pupils of the elementary 
schools. The fact that twenty per cent of all the collected cases 
fall into this parlicular class should, however, afford food for 
reflection. It is certain that undue severity has been 
practised, or at least undue apprehension has been aroused, in 
every one of these instances, seeing that the little victims 
were so far thrown off their balance by it as to be driven to* 
the extremity of suicide. It would be unjust to assume that for 
these exaggerated fears the teachers are wholly or even mainly 
responsible; but, on the other hand, no really efficient teacher 
would ever leave upon a child's mind an impression so horrible as 
to precipitate such a crisis as this. The child who takes his own 
life rather than face an angry teacher must believe, rightly or 
wrongly, in the ferocity of the teacher; and it is much to be 
feared that children of tender years, even when they are not so 
terror-stricken as this, are apt to nurse a suspicion that most 
btrangers and some friends, the teacher in particular among the 
latter, are human wolves. To eradicate this mischievous misap- 
prehension ought to be one of the first tasks of a successful pre- 
ceptor. Among the high-school pupils the suicides are almost 
exclusively boys, and here the most common motive is dread or 
disappointment in connection with examinations. Mental de- 
rangement and thwarted ambition come next in order, while pre- 
cocious sentiment claims its share to the extent of four lK)ys 
and one girl, whose unhappiness is recorded as due to une affaire 
de coeur. It is some satisfaction to be able to add that these emo- 
tional young people were kll past the elementary school stage. 

In ihe^ British Medical Journal^ Oct. 11. 1890, the following 
additional data are given : — 

Of the 289 cases of suicide among school-children in Prussia, 
240 of them were boys, and 49 girls. The cases are apportioned 
among the different years as follows: in 1883 there were 58 sui- 
cides; in 18S4, 41; in 1885, 40; in 18-6. 44; in 1887, 50; and in 1888, 
56. In 86, or 29.8 |)er cent, of the cases, the motive of the deed is 
unknown; but in 80 the causes were fear of punishment; in 19, 
disappointed ambition ; in 16, fear of examination ; and in 28, 
insanity and melancholia ; 5 of the suicides are attributed to love: 
and 7 are believed to have been half unintentional. 

The Action of Koch'a Liquid on the Monkey. 

The efi'ects of Koch's liquid on a quadrumanous animal so vul- 
nerable to the invasion of the bacillus as the monkey have been 
investigated recently by H6nocque at the College de France, says 
the Lancet of March 7. M. H^nocque states that when his mon- 
key entered the laboratory (Dec. 21, 1890), auscultation yielded 
no physical signs denoting phthisis. Two days after the first in- 
jection a few r&les and impaired resonance were noted at the right 
apex. The third injection determined dulness still more marked, 
and, in addition, slight dulness at the left apex. From this 
moment all the symptoms of acute phthisis manifested themselves 
(cough, anorexia, debility, intense fever) ; and eight days later 
the animal died, having lost a tenth of his weight. At the ne- 
cropsy four tubercular masses of the size of a big pea were dis- 
covered in the right lung, the left organ in two-thirds of its 
extent being the seat of caseous pneumonia. Surrounding the 
lesions there were zones of red hepatization, with marked exuda- 
tion of red blood- corpuscles. Two guinea-pigs have been inocu- 
lated with portions of the pneumonic tissue, and both animals 
now present signs of cutaneous and glandular infection. The 
total quantity of fluid received by the monkey was six milligrams, 
— a quantity apparently qui^ capable of determining the onset 
of acute phthisis. 



NOTES AND NEWS. 

The facts derived from the study of soil-absorptic 
Purdue University Agricultural Experiment Station, J 
Ind., lead to the same conclusion as the results of the 
periments on the use of fertilizers, — that, in a system o 
having in view large crops and permanent improvem 
land, phosphoric acid and potash should be used in coi 
greater amounts than the crops required, while nitn 
pounds should be used in amounts not greatly in exc 
needs of the crop. 

— Professor Ogata of Tokio reports a case of cholera 
in a dog. The dog had been vomiting and purging for » 
according to the Medical Record of March 28, and was \ 
Dr. Ogata^s laboratory by a police-surgeon. After th< 
the animal, several plate-cultures were made of the conu 
small intestine, from which comma bacilli were obtained 
pure culture. Examination lender the microscope, of a 
of the small intestine, which had been kept in alcohol ai 
with gentian violet and alkaline methyl blue, showed tb< 
of the comma bacilli, not only on the surface of the muc 
brane, but also within Lieberkuhn's glands. 

— The habits of Brachjftrypus, the huge desert crick 
Mediterranean region, have only recently been studii 
Forel, although, excepting the mole crickets, it is tl 
known European form. The reason appears, as we k 
Psyche for April, in the fact that it is a nocturnal insed 
ing in its burrows by day, and even closing the entrao 
same (although it is three or four centimetres in diam€ 
extent of several centimetres, leaving only a little san* 
mark its place. Dr. Forel discovered them by marking 
where he saw and heard them chirping lustily in the < 
the next morning detected the heaps, carefully removin 
the burrows were found. These extended for over fl 
length, and half as much in depth ; and digging the cif 
was a thankless task. Dr. Forel obtained some by i 
them out, and others in a way characteristic of a mym 
He secured a bag of ants, a species of Acantholepis, m 
them loose before the burrow, they entered it, nndjp 
the occupant. ^ ' 

— In the Lancet of Feb. 14, Mr. J. A Wanklvn. io a ndl 
palmitic acid, says that it has long been known that the ae 
from the saponification of butter include small proportion 
ic, caproic, caprylic, and rutic acids. The larger proport 
acids has, up to the present, been held to consist of pain 
and stearic acids, which are non- volatile, and insoluble 
In the course of investigations with which he has been ei 
a number of years, Mr. Wanklyn states that he has arri 
very unexpected result that the main acid is not i>almiti 
an acid quite distinct from palmitic acid, both in comp( 
properties. On the 19th of January he had the honor 
a paper on the subject before the Society of Chemical 
and in due time the details will doubtless be publisbe 
mean time it may be of interest to mention that the 
which is so abundant as to amount to about half of the 
the dry butter, differs from palmitic acid by containin 
drogen, and that its formula is (CieHgoO,)w. The me 
of the new acid is about 50** C, whereas palmitic acic 
62** C. The new acid possesses the extraordinary prope 
solidating or gelatinizing alcohol. At temperatures bc*l( 
gelatinizes more than five times its weight of alcohol 
the alcohol is held mechanically by a sponge-like actior 
is retained in chemical combination. Palmitic acid p 
such property : indeed, no other substance does. 

— The following is an abstract of a bulletin of the Ol 
ment Station, now awaiting publication by the State pri 
oat-crop of Ohio for 1890 was one of the poorest on rec( 
quite the poorest at the experiment station, owing to 
of a peculiar disease which caused the blades to turn ye 
the oat-plants were about six inches high, and stunted th 
throughout the season. Only four out of the fifty- four 
named sorts fested by the station in 1890 yielded sc 
thirty-three bushels per acre. Generally, five to eigh 
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CHANGE OF FORM AFFECTING A MAGNETIC FIELD.' 

Hitherto the study of a ma^etic field has been the study of 
the so-called Hues of force radiatiug from the poles of magnets, 
either electro or permanent; and, so far as magnetism has been 
utilized in the arts, the changes in this external field have been 
brought about by the movements of an armature, having for its 
function to determine the direction and consequent density of the 
field. Such 18 the case in the instruments used in the telegraph, 
the telephone, in dynamos, and in motors Sometimes conduct- 
ing wires are so mounted in the field that their movement gives 
rise to electric currents, which signifies that the energy producing 
the tension in the field is absorbed in some measure by the mov- 
ing wires, and is transformed into an electric current. In each 
of these oases the magnet producing the field is stationary ; that 
is, changes in the magnetic field produced by it are due to a 
motion external to the ma^et itself, and may be that of an 
armature, of a moving wire, or of its own bodily change of 
position, — a kind which is comparable with what is called external 
motion in thermo dynamics^ to distinguish it from internal 
motions, or such as take place when the body changes its form. 
So far as I am aware, no study has been made of the efiTect of 
changing the forn\ of a magnetic Ixxly.on its field, or of the re- 
action upon itself of its magnetic condition due to a periodic 
change of form. Of course, it has been known for a long time 
that the form of the magnetic field depended upon the form of the 
magnet itself. For a straight bar magnet, this field is familiarly 
known by the arrangement of iron filings forming curved lines 
from each pole re-entering the opposite pole. When the iron is 
bent into a U-form, or horseshoe magnet, the field is mostly con- 
tracted to the space between the poles. These forms of magnets 
have been permanent ones for the purpose for which the magnet 
was made. 

In the case of induction-coils, whether of one form or another^ 
the magnetic change produced by it has been and is due to the 
electric change produced upon it by an electric circuit provided 
with intermittent or alternating currents. 

Witliin a few years, attention has been called to the nature of 
the external field as being a part of what is now known as the 

> Pftper presented Jan. 14, 2991, by A. Emerson Dolbear, to the American 
Academy of Arts and Sciences, ^^ston. 



magnetic circuit, which consists of these ringa or clos 
of lines of force, all originating in the iron part of the c 
for conducting which iron is by far the beef. The p 
magnet are simply the jMurts of the iron where the lines 
leave, and they may be in any place. Usually they 
ends of the iron, but not necessarily so. Whenever iro 
in the magnetic field, these lines crowd into it, as it 
better conductor than the ether. When the iron is a 
ring form an4 then mas^netized, there is no external po 
consequently no exiemal field, provided that the iron ha 
conducting cross-section at every part. 

The following experiments have been tried, to deter 
effects, if any, are produced upon a magnetic field bj 
the form of the magnet. It was thought at first, thai 
was coiled into a circle and a current was present in i 
in its form would produce correspond in t; changes in th( 
field external to the coil, especially noticeable if a fit 
ring was enclosed in the helix so as to condense the mag 
This was put to the test in the following manner 

I. A coil similar to the one described above, but cc 
solid ring of iron about eight inches in diameter and ani 
had its coil put in circuit with a refiecting galranomp 
resistancp, and at such a distance from it that magnetic 
ternal to its circuit could not act upon it. Another 
about a fiexible ring of iron wire was put in circuit with 
so as to magnetize the ring strongly. Then, with 
parallel to the other, the fiexible one was made suddenly 
an elliptical form. Each such change in form, from 
to another at right angles to it, gave a defiection of th( 
the right or left, and uniformly for a given phase of cl 
was alK) observed that the direction of the deflection wa 
when the fiexible ring was turned the other nide up. 

II. The same fiexible ring, used in the same way, be 
the current through it, gave substantially the same m 
course, the ring was permanently magnetized, and tj 
might have been inferred. 

III. As the same kind of motion, due to change of fon 
place when a ring is vibrating at its harmonic rat^ 
what we call sound- vibrations, it was thought proMJ 
magnetized ring, having a coil of wire about it in codjlf 
a telephone, would set up vibratory currents when it^ 
and this was found to be true, for, when the coil cool 
heavy iron core was put in circuit with a telephone i 
room, the sound of the stroke and the pitch of the 
plainly be heard. In the first case, the number of ta 
was small, perhaps fifty or thereatwuts. I therefor 
larger rings made, each about one foot in diameter a 
inch thick. 

IV. One of these was wound with six or seven hui 
of No. 82 wire. Befpre it was magnetized, it was com 
the telephone, and tested for its magnetic condition b 
The ring could plainly be heard, which showed that i 
degree of magnetism. 

V. Then about two hundred turns of coarse wire v 
upon it, and a strong current sent through it to mi 
After this magnetizing coil had been removed, the rin^ 
tested as in IV. The sound was very much louder, 
telephone could be held a foot from the ear and be hes 

VI. With the ring in V. still in circuit, the comp 
without any wire upon it, was brought near it and st 
sound was easily heard in the telephone circuit. 

VII. This second ring was now magnetized in the s 
the first, when the magnetizing helix was removed, 
ment VI. repeated. The sound was very much loudei 

VIII. The ring was now struck and moved away fn 
ring by stages of an inch or two at a time. It was foi 
to hear its pitch in the second circuit, when it was a yi 
away from it. 

IX As the pitch of the two rings was not quite th 
higher one was loaded so as to bring them to unison, 
was then louder and more persistent than before. Th 
dence that it was a case of sympathetic vibration, while 
were forced vibrations. 
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rmmon boremboe ppTmanent magnet, witli legs about 
long, hod perhspB £ftv ohms of No. !J3 wire ivound 
bend, and this wss put in circuit with the telephone, 
^ litep a tuning-fork. The sound in the telephone was 
k;liideed. too Btrong to he held comfortably at the ear. 
aril of wire wb.« now put about the middle of a piece of 
which was without permanent magnetism. The piece 
m about four feet long and five eighths of an inch in 
This, when in connection with the telephone, was 
3 or three times a second with a piece of brass rod, and 
ig tbu«i srruck it was rotated from the magnetic meridian 
on at right angles to it. The dilTerenc« in the loudness 
nd. between the position in the meridian and awaj' from 
TJ niarked. It is therefore siiown to be postiible to de- 
le points of the con]pa>is with b telephone, a coii. and an 

■econd flexible ring wna aovt made, about a foot in 
consisting of a bundle of soft iri)n wire, the ends being 
raided and twisted together. The thickneaa of this was 
I than hair an inch. This was covered by a rubl>er tape 
\nJiy round it. the better to secure stability of form and 

Then 4 d ohms of No. 3t wire were wound about it 
ieiwth. making proltably a thousand turns. It was then , 
id by a current from three secondary cells having six 
lag a magnetizing current of about thirteen hundred 
Bns. koving it a ring magnet. The terminals were then 
iMilh the terminals of a reflecting galvanometer with a 
>D( .67 of an ohm. Very slight changes in the form of 
T by pulling or pushing, gave decided movements 

t, while larger amplitude gave thirty to forty degrees' 

• noticed, also, that the direction of the current de- 
j upon the direction ot the motion of cbsuging 

upon the direction of the iMOIion with reference 

Mribpe lit the ling. Thu^, if the ring be a circle, 

I a horizontal ellipse, the current will move 

T-needle. say, to the ri^ht. When it is brought 
frenlnr form, the current is reversed. If the motion 
.SO as to produce a vertical ellipse, the current will 
■ direciion as that produced at first by a motion 
rite in direction; so that for a complete cycle of 
tages four currents are generated, ^two direct, and 



be of the iron rings before mentioned, a heavy one about 
bcB ID diameter and an inch and a half thick, having 
K wound upon it'nearly covering the ring, was connected 
{alvaoometer as before, and the ring was struck by a 
The needle instantly swung through a wide angle. 
Ilin, it moved as tiefore, but not through so wide an 
I a baJf'dozen blows knocked nearly all the magnetism 
ring. This was then delached from the galvanometer 
etixed. as before, when it again gave the same large de- 
gave at first. The same conditions were tried with 
a, and in each case it was fouud that a vigorous stroke 
ring magnet had the same destroying effect upon the 
a as it has upon magnets having external tielde. 
le flexible ring was now put in circuit again, and rigor- 
ed with the hands. A very few such movements served 
nearly all the magnetism present, requiring the remag- 
. of the ring. 

ible iron rings such as I wanted were not easy to make, 
1 some steel wire rope of the right size, and the ends 
ded for me through the courtesy of Professor Elibu 
I of Lynn by his electrical welding process. Such a 
t a foot in diameter allows a movement of tive or six 
one ot its sides. This, when wound with four or live 
lurns of No. 22 wire, may be magnetically saturated by 
1 current through the wire, leaving the ring chargtd. 
inals may now he connected with a proper gulvanome- 
hanges in the form will discharge the ring. 
'Xperimenis prove, — 

: a change in the form of a magnet causes correspond- 
[e of stress in the field. 



3. That periodic changes in form due to elasticity of form, such 
as are called sound- vibrations, set up simitar periodic changes or 
waves in the magnetic field. 

3. That such M>und -vibrations of a magnet act upon other 
magnets like sound -vibrations, and set them into corresponding 
vibratory movements, sympathetic or forced. — sy in pathetic 
when the receiving magnet has the same pitch as the transmitting 
magnet, and forced when it has not the same pitch, 

4. That such sound-vibrations in the receiving- magnet cause a 
corresponding change of form in its magnetic field, which mani- 
fests itself by electric currents in circuits surrounding it. 

Sir William Thomson has frequently said that he could under- 
stand a mechanical idea whea he could make a model of it, hut 
could not otherwise. If one assumes that the ultimate atoms of 
iron are magnets, as is thought most probable now, or liolds. by 
Ampere's hvpothesiis. that currents of electricity circulate about 
each atom, making It a magnet — in either case, each Individual 
atom has its own magnetic fleld, which is necessarily always with 
it. It is really its re-action upon the ether. If such atoms be 
elastic, as there is the best of reasons for beliering. then it follows 
that impact must set them into periodic vibratory motion; that 
is, periodic chsnge of form at a rate depending upon its degree of 
density and elasticity. Such changes of form set up correspond- 
ing periodic waves in the ether, as changes in the magnetic Beld; 
and the!ie are transmitted outwards with a rate depending upon 
the properties of the ether to transmit such motions, uot upon the 
BOi^rce of the distuil>ance. 

Such vibratory motions among atoms and molecules we call 
heat, and such periodic waves in the ether we call light, and thu» 
Maxwell's idea of lieht being an electro magnetic phenomenon is 
altogether in accordance with the experiments. For waves of I he 
lengths of light wares, it is essential tliat the vibrating ttody be 
small and highly elastic, Haxwrll's idea was. that the opixwite 
phases of ether-waves could produce opposite electrical effects, so 
that each half -vibration represented either positive or negative 
conditions; and these implied, though I have not noticed the 
statement, that the; must have originated with vibrating mag- 
netic atoms or molecules. It has been dillicult or impossible 
heretofore to imagine how ether-waves could be set up by vibra- 
tions of the elements, though the idea that the atoms of matter 
are magnets is not new at all, and has a good degree of proba- 
bility. 

If one is to picture to himself at all how this kind of a 
phenomenon can occur, he is bound to have in mind some form 
for an atom that sltall at the same time be a consistent magnetic 
form. If atoiiiB are magnets, it is well-nigh inconceivable that 
they should be spheres or cubes, or tetrahedra, or disks, or any of 
the ordinary geometric forms, for such would be very poor forma 
to exhibit magnetic properties. But a ring presents a very differ- 
ent case, as a ring magnet is the most perfect form possible. 
There is this (o be said ot such a form, however. It does not 
present what we commonly call a magnetic fleld; it is a closed 



Nevertheless, 1 would ask if it is probable that the ether ex- 
ternal lo a magnet of that form should be quite unaffected, quite 
neutral. I should suppose not, but, on the contrary, should look 
for some sort ot stress there, though it might be of somewhat 
different nature, and have somewhat different properties, from an 
ordinary magnetic field. But if such were the case, it follows 
that any magnetic change in the ring raaguet itself would be fol- 
lowed by a corresponding change in the external field, and vibra- 
tory motions would necessarily set up waves in that field. Sucb 
waves would have a magnetic origin, hut the waves themselves 
would not necessarily give rise to electro -magnetic effects directly. 
Indirectly they would; tor, it they could make another simitar 
magnet vibrate sympathetically, these vibrations would re-act 
upon its magnetic properties. 

Such a ring form as 1 have shown suggests at once the vortex 
ring theory of atoms, ot the properties ot which I have so often 
spoken to the academy. Perhajjs the experiments sliould have a 
different interpretation from that suggested here; but, whatever 
their interpretation may be, they are believed to be entirely new, 
and therefore of interest, if not important. 
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LETTERS TO THE EDITOR. 

%* OorreapondenU are requetted to be cw hrief cm poMtiHe. The writer^e name 
ieinail oatee required a» proof of good faith. 

2^ editor wiU be glad to puidieh any qneriee eoneonant with the charaettr 
of the journal. 

On requeet^ twenty eopiee of the number containing hii communication will 
be fwmiah^d free to any correepondent. 

The Audubon Monument. 

Audubon, the great naturalist, to whom this country is as much 
indebted as the English people are to White of Selbome for the 
accurate study of natural history, died in New York in 1851, and 
was buried in Trinity Cemetery. His family vault was in that 
part of the cemetery which, subsequent to the selection of the site, 
became 153d Street, which the city authorities have ordered to be 
opened. As there was danger of the vault being interfered with 
by the improvements consequent on the opening of the street, the 
trustees of the cemetery gave the family a new plot, and built a 
sew vault at their own expense, to which his remains were re- 
moved in 1390; but no monument marks or ever has marked his 
grave. 

In the year 1887 the New York Academy of Sciences appointed 
a committee, of which I was chairman, to collect funds to erect a 
suitable monument over his grave. Since that time the com- 
mittee have labored constantly and earnestly to collect sufficient 
money to erect this monument, but with no very great success. 
A few generous responses have been received, and a number of 
conditional subscriptions have been made; but, counting them all 
together, less than half the amount necessary for the erection of 
the monument, the design for which was accepted by the com- 
mittee, has been raised. If every appeal which has been sent out 
had been responded to by the contribution of five dollars, there 
would have been enough to erect both a monument over his grave 
and one in the park beside. It still remains a fact that the grave 
of the greatest naturalist that this city has ever produced, of 
whose work Cuvier said that it was ** the most magnificent mon- 
ument that art had ever raised to ornithology ,*** is not distinguished 
by any mark of any kind, and that the committee, after four 
years of unremitting labor, during which they have tried every 
•expedient known to them to induce people to subscribe, have 
failed to raise the amount of money which they consider necessary 
for a suitable monument. The committee are well aware of how 
many claims there are, both for the living and the dead ; but this 
one has certainly not met with the response which it ought to 
have met with. The committee do not feel that they can carry 
on the work of collecting, which demands so much personal labor 
from them, over another year, and appeal earnestly to the public 
to support them, so that they may finish^ their labors during the 
year 1891, and erect over the remains of this great citizen of New 
York a monument worthy of his genius and his fame. 

Thob. Eolbston. 

Mew York, Maroh 21. 



The very Peculiar Tortoise, Carettochelyt Ramsay, from 

New Guinea. 

Throuqh the great kindness of Professor Ramsay, curator of 
the Australian Museum, Sydney, I have just received some pho- 
tographs of the unique specimen of Carettochelya. From these I 
reach the conclusion that Carettochelya is an ancestral form of the 
Trionychia. 

One of the photographs shows the upper and lower view of the 
posterior portion of the skull. The most pecular character of this 
part is the enormously developed supra-occipital spine, which is 
-spoon-shaped. The squamosals have also developed, exactly as in 
the Trionychia, large crest- like posterior processes. They do not 
reach so far behind as the supra-occipital spine. The whole shape 
of this portion of the skull is only comparable with that of the 
Trionychia, The pterygoids extend between quadrate and basi- 
phenoid exactly as in this group. The quadrate is not entirely 
closed behind, ae in the Trionychia, but only on the outside, 
leaving a posterior foramen, as in the Podocnemididce, for in- 
stance. The articular face o/ the quadrate is as in the Trionychia, 
and 80 is the posterior end of ^^^ lower jaw. The shape of the 



pterygoids is also as in the Trionychia, but from the pi 
cannot ascertain whether they are curved up in fronl 
Pleurodira, or not. There is no parieto-squamosal i 
post-orbital and quadrato-jugal arch is present, rese 
arrangement in the TYionychia, The inter-orbital spi 
large, and the orbits are lateral, much as in the 8U 
and Cinostemidce. The bones of the head are sculptui 
in the same way as the shell, a condition only found 
rassic Compaemya plicatulus Ck>pe. The nose was p 
front. It would seem from the photographs that ther« 
tinct very small mesoplastral bone. 

Unfortunately the cervicals of the unique specimen 
been preserved by the collector. The condition of the 
the number of the phalanges in the fourth digit, a 
known. To judge from the photograph, the latter do 
three. But I think it already possible to draw conclui 
the relations of tbis peculiar form. I consider it ai 
form of the TYionychia, which still preserves the peripl 
and which has the carapace and plastron completely d 
ther finds will show whether the cervicals are already * 
onychian structure, or whether they show the condil 
Amphichdydia or Pleurodira, There are only ten peri 
each side, as in the Staurotypidce, CinosiemidoB, and 
Anostira and P&etidotrionyx ; and I should not be m 
hear that this form will prove to be very close to Pyeu 
I also believe that the group containing the Derma 
Chdydridce, Staurotypidce, and Cinostemidce is related 
cestral Trionychia, 

Carettochelya cannot be placed in any group of living 

it has to be considered as the representative of a peco 

ancestral to the Trionychia, and in relation probably U 

phicfielydia, Tbis group I propose to call Carettochdffd 

only hope that other specimens of this ancestral toctoil 

collected soon The only specimen now in existeoM 

caught in the Fly River, New Guinea, and is now in ih 

lian Museum. Sydney. ft 

*■ 
CUrk University, Worcester, Mass., March 26. "■ 

American Box-Tortoiset. is^ 

Thbouoh the kindness of Mr. Qustave Kohn of Ml 
La., I have received lately a specimen of the SouthemM 
made known for the first time by L. Agassiz undef^ 
of Cistudo major ^ which name has to be changed into! 
major. 

As is well known, one of the generic characters ci 
{Cistudo) consists in the absence of the bony temporal ai 
years ago I showed that in the common Elastem I) 
(Terrapene Carolina L.) a rudimentary quadrate- jogal 
connected with the quadrate, but not reaching the ji 
Anz„ No. 296, 1888). I was greatly surprised to find 
the Terrapene major Ag. has the bony temporal arch 
oped, exactly as in Clemmya or Cyclemya, for instance, 
dition was seen in all specimens (three) examined. Th 
box-tortoise, therefore, appears as the most primitive I 
American species. This is also sho^n by other chanu 
scapula is more primitive, the digits are strongly webb 
cervicals are longer. The Terrapene omata Ag., only f* 
Central States, is the most specialized form. There is 
a quadrato-jugal. The post-orbital arch has become v< 
the two branches of the scapula are of the same length 
cals are very short, and there are only two phalanges L 
of the fore-limb. Terrapene Carolina L. is between tt 
and Central form. All these species have one or t' 
ossifications at the upper end of the scapula. 

I give now the characters of the three species: — 

Terrapene major Ag. — Quadrato-jugal well develope 
jugal and quadrate; cervicals long; upper branch of s( 
siderably longer than inner branch (endo-scapula) ; i 
greatly developed webs; number of phalanges of fore^lu 
8, 2 ; shell elongated. 

Terrapene Carolina L. — Quadrate jugal rudimentary 
nected with quadrate; cervicals shorter than in T, nu{ 
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1 of scapula somewhat longer than inner branch (endo- 

a)« bat not so long as in 7. major ; digits not so much webbed 

r. major; number of phalanges of fore-limb, 2, 8, 8, 8, 2; 

lOt so eloufi^ated. 

npene ornata L. — Quadrate- jugal absent; cervicals very 

upper branch of scapula of the same length as inner branch 

scapula) ; digits without distinct web ; number of phalanges 

hlimb, 2, 2. 2, 2. 2; shell rounded. 

ive had no opportunity yet to examine fully Terrapene 

rmoides Qray (triunguis Ag.) and Terrapene mexicana Gray. 

jdemotdea is near T, ornata. It may perhaps show a rudi- 

ry quadrate- jugal and a slight reduction in the number of 

alanges. I have only seen the two stuffed types of I'errapene 

ma Gray in the British Museum. They also resembled T, 

L It would be very interesting to study the osteology of 

Cdnns. Besides, it is important to examine specimens from 

lermediate localities, like Florida and South Carolina, to see 

Mae forms agree with T. nuijor and T. Carolina. 

Mdd be very much obliged to anybody who would send me 

leos from different States of the country. 

*apene is one of the plastic genera, and the examination 

^eat number of specimens from different localities doubtless 

ow some interesting results. G. Baus. 

c Ualventy, Woroester, Mass., March 27. 



BOOK-REVIEWS. 



"ktoiry of Light. By Thomas Preston. London and New 
vk, Macmillan. 8"". $8.25. 

KT one who has attempted to look up the literature of any 
Ic subject knows how laborious is the search through end- 
ames of the Transactions and Proceedings of learned soci- 
id of scientific periodicals. With some branches of science 
be impossible to make a book occasionally that shall give 
■ting state of the science ; but with physical science this is 
me to time attempted, and it was the object which Professor 
1 bad iu view in producing his "* Theory of Light " 
IS bis hope, and we think it has been realized, to furnish an 
teaoDd connected account of the most important optical re- 
the earliest times up to the most recent date. Oom- 
itical theories have been avoided; yet the mathe- 
llllivill^ which is so essential, has, in an elementary form, 
1m lit experiments on which it is founded, been given in 
%MSL to enable the student who has the necessary 
the higher mathematics to take up with profit the 
1 papers recently elaborated by various English and foreign 

pbyiimts are acquainted with the important researches, 
oat in the last few years by Professor Hertz, which have 
experimentaUy the long* suspected close connection between 
id electricity, and many will be glad to find in this volume 
se account of the results of these researches. 

m of General Chemistry. By Wilhelm Ostwald. Tr. by 
Walker, Ph.D. London and New York, Macmillan. 
18.90. 



Ostwald is professor of chemistry in the University 
cig; and the translator of this work, Dr. Walker, is assistant 
chemical department of the university of Edinburgh. The 
undertook to write a book which would meet the require- 
of the btudent who, while not intending to devote himself 
detailed study of general chemistry, still wishes to follow 
peotly the progress recently made in this important branch 
Dce. The progress to which the author refers might be said 
hat in the physics of chemistry. 

book is divided into two parts. — the fir^t, on the chemical 
r oiass; and the second, on the chemical laws of energy. In 
Apart we are told of what we know about mass, of the 
kica of gases, of the properties of liquids, of solutions, of 
ipertiee of solids, and of the theory of chemical compounds. 
beaeeD that nearly all these are subjects which are on the 
■IfaM belareeii physics and chemistry; for instance, in the 



chapter on the properties of liquids, the author treats of their 
general properties, of the relations between the gaseous and liquid 
states, of boiling-points, of volume relations of liquids, of refrac- 
tion in liquids, of rotation of the plane of polarization, of surface 
tension, of internal friction, and of the specific heat of liquids. 
In the second part, under the general heading of ** The Chemical 
Laws of Energy,** the subjects treated are, thermo-chemistry, 
photo-chemistry, electro-chemistry, chemical dynamics, and chemi-^ 
cal affinity. 

The amount of progress that has been made of late years in 
these physico-chemical researches is considerable, and we are for- 
tunate in having the results brought together and summarized in 
so good a book. The author is to be commended for having 
avoided one error which many a writer is induced to make. Few 
chemists have had much mathematical training, so that they 
would find it difficult or impossible to follow the mathematical 
discussion of physical problems. In such cases Professor Ostwald 
has not sought to introduce a laborious proof based on elementary 
mathematics, but has chosen to give simply the result. 

Die Koamologie der Babylonier. By P. Jensen. Straasburg, 
1890. 

Die Fluthsagen. By Richard Andreic. Braunschweig, 1891. 

The study of comparative mythology is constantly teaching us 
how wide spread over the earth's surface are the same infantile 
explanations of natural phenomena. As soon as a tribe reaches a 
certain stage of intellectual culture, — and that by no means a 
high one, — it is sure to frame some theory, under the guise of 
a narrative or story, to account for the existence of the world 
about it. 

One of the most ancient, and for that reason most interesting, 
of these stories of creation, is that of the Babylonians, of which 
we have a new and very accurate rendering by Jensen. It is a 
part of his general work on the cosmology of the Babylonians, the 
whole of which is characterized by great learning and acuteness. 
He refutes satisfactorily the opinion of those who have maintained 
that th^ creation legend of Babylon was derived from the *'Su- 
merian '' column of the inscriptions, though their opinion would 
have amounted to little if Hal^vy's suggestion is correct, that the 
Sumerian script is merely an esoteric alphabet of the general 
Semitic language of the country. 

Jensen's comparison of the Babylonian creation myth with that 
contained in the first part of the Book of Genesis illustratec with 
additional force how closely the biblical text follows the older and 
more detailed Euphrates myth. '* In both narratives (Babylonian 
and biblical) the sequence of events is absolutely the same. A 
greater similarity would deserve the name of a translation. The 
Bible has taken up the Babylonian creation legends, suppressing 
what was specifically Babylonian, and transforming what was 
mythologic and polytheistic into a monotheistic form ** (p. 806). 

In the Babylonian legend the Creator appears as Marduk^ who 
is probably a personification of the morning sun (the light-bringer), 
who rises over the boundless ocean {tiamat)^ conquers the chaos 
of night, and separates the heavens above from phe earth be- 
neath. 

JeuFen also supplies a more accurate translation of the Baby- 
lonian fiood-myth, correcting a number of errors in Professor 
Haupt*s rendering, and adding valuable suggestions concerning 
the original text. Thus, the hero of the myth, referred to by 
Haupt and others as Samas-napistim (the ''Sun of Life**), is 
transliterated by Jensen Sit-napistim (''he whose life was saved **), 
a much more appropriate appellation. The biblical story of Noah 
and the Flood is, as is well known, merely a version of the Baby- 
lonian myth. 

The origin, distribution, and affiliation of the fiood myths all 
over the world are the topics discussed by the well-known eth- 
nologist. Dr. Richard Andr6e, in his '* Fluthsagen.*' It is an in- 
interesting collection of material, but scarcely up to what we 
might expect from so widely read an authority. The portions on 
America are particularly weak. He depends for the Algonquin 
flood myth on Squiers inaccurate reproduction of the " Walum- 
Olum,** evidently not knowing Brinton's elaborate reproduction 
and translation of that unique record. Nor does he refer to the 
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same author^s analysis of the American flood myths in his ** Myths 
of the New World." 

We do not expect much from European writers when they deal 
with American subjects; but certainly Andr6e should have tamed 
to Jensen's work, rather than to Haupt's, for his version of the 
Babylonian myth. 

Passing over these shortcomings in his authorities, the scheme 
of the volume is satisfactorily carried out. After narrating 
briefly the myths from the various continents, he shows that they 
have no one common origin, though many are borrowed from 
others, as the biblical is borrowed from the Babylonian. The 
natural events that prompted their invention are described at some 
length ; but the psychological elements at the base of many of 
them are not adverted to. While his work is thus a useful con- 
tribution CO the subject, it falls short in several important points 
of what it should be. 



AMONG THE PUBLISHERS. 



Among the contents of Outing for April, 1801, may be men- 
tioned '* Whaling among the Esquimaux,'* by H. L. Aldrich; 
"The Athletics of Ancient Greece," by Dr. Harold WUliams; 
•* Evolution in Yacht-Building," by Capt. M. Roosevelt Schuyler; 
and *' Composite Photography," by W. I. Lincoln Adams. 

— In The Atlantic Monthly for April, we note Mr. Lowell's 
'• Noto: An Unexplored Comer of Japan," and Francis Parkman's 
second paper on *' The Capture of Louisbourg by the New Eng- 
land Militia." One of the most important papers in the number 
is " Prehistoric Man on the Pacific Coast," by Professor G^rge 
Frederick Wright of Oberlin, in which he gives us the results of 
his investigations on the subject of the Nampa Image. The Hon. 
S. G. W. Benjamin, for some years United States minister to 
Persia, has a timely consideration of '*The Armenians and the 
Porte." 

— <' The Soldier's First Aid Handbook," by Capt. and Assistent 
Surgeon William D. Dietz, U.S.A., just published by John 
Wiley & Sons, consists in the main of a series of lectures delivered 
to members of the hospital corps and company bearers, and covers 
the ground indicated in existing army orders. No claim is made 
for originality, but the author has succeeded in presenting his 
subject in the form best adapted for his purpose, and in a manner 
calculated to make it useful to the medical oflicer in the prepara- 
tion of his lectures to enlisted men. The work will also be of 
use to line officers, who, in command of detachments, may have 
to meet emergencies in the absence of the surgeon. 

— Mr. Francis A. Shoap has published a work entitled '* Mech- 
anism and Personality,** in which he endeavors to harmonize the 
latest biological theories with the metaphysics of Kant and Lotse. 
We cannot say, however, that the work is very successful, the 
author's ideas being too vague and confused, and his views on 
some points too uncertain. Thus he includes under the term 
" personality " not only the mind, but the body, and he repeatedly 
confounds the relation between the mind and its various states 
with that between the one and the many. Indeed, he expressly 
says that this conception of the mind is the keynote of his 
book, which is obviously a mistake. The relation between the 
mind and its states is that of substance and attribute, and not 
that of number. Other examples of confused and mistaken 
thought might easily be pointed out; yet the book contains some 
good points, and is much simpler in style than the majority of 
philosophical works. It is published by Ginn & Co. 

— The February number (No. 49) of the Riverside Literature 
Series (published quarterly during the present school year at 15 
cents a single number, by Houghton, Mifflin, & Co., Boston) con- 
tains Part I. of ** Hans Andersen's Stories," newly translated. This 
book contains eleven stories, among which are *' The Ugly Duck- 
ling," ** The Princess on the Pea," ** The Little Match-Girl," and 
'<The Constant Tin Soldier." The publishers have, felt that too 
little attention has been paid hitherto to the importance of bring- 
ing to children of the lowest-reader grades as good literature as 
has been supplied for the higher grades, and with this end in view 
they have this year issued the numbers of the Riverside Literature 



Series especially for the second-reader grade. To quo 
account of Andersen and his work in the preface of the 
'*It is this nice sympathy held by Andersen with t 
phase of childhood which makes his writings so en 
for the reading of children : in entering his world tl 
pass out of their own, but enlarge it, for by the meai 
they are introduced to the larger art of imaginative lit 

— Messrs. Houghton, Mifflin, & Co. announce that 
recently publi^thed an entirely new Atlantic portrait ol 
Russell Lowell. This new portrait replaces one whic 
a favorite for some years, is not now a good likeness 
ell. The new portrait is from a photograph taken b; 
in 1889, and is an almost full-face likeness of the poe 
being slightly turned towards the left. 

— In view of the approaching centennial of the f oui 
Patent Offlce in Washington, James Shepard*s article, ** 
States Patent System," in the New England Magazin 
will be of interest to many. Mr. Shepard's article 
upon many of the knotty points which niake our paten 
a mystery to inventors, and such a gold-mine to tbei 
visers. The article urges with special strenuousness 
necessity of extending the existing facilities of the ft 
and enlarging the staff of this much-overburdened dep 

— Some years ago, while prosecuting investigations 
entiflc lines, which resulted in a number of publications 
and in German, Professor Gore of the Columbian Unj 
perienced in reading technical German those difficul 
usually come to students who have studied only literar 
In the absence of any adequate aid for acquiring pre 
the former style, he decided to prepare a handbook fo 
German, and during repeated residences in Germany li 
material. In the light of this experience, he hM ] 
'* German Science Header," which will be issued nexl 
D. C. Heath & Co. This book will contain an intrododx 
on the peculiarities of construction of technical Geraw 
by a graded collection of short essays on all brandM 
with notes, and a vocabulary of scientific words. 

— The April number of the Quarterly JoumaH^ 
will contain two articles on the application of the 1 
economic rent to capital and labor as well as to land,— 
fessor J. B. Clark of Smith College, and the other by J 
of London, — the two writers having come to similar ] 
pendently and simultaneously. Professor Adol]^ 
Berlin contributes an important article on MarshalTs 
of EkK>nomic8," and Dr. William Cunningham revj 
work on the *< Gild Merchant." There will be an una 
of shorter articles and communications, the reg^ular b 
and a survey of the social and economic legislation 01 
States in 1890, prepared by W. B. Shaw of Albany. 

— Messrs. Macmillan & Co. will shortly be issui 
« Imaginary Conversations," in six volumes, the first 
in April, and the remainder at intervals. It is ho[ 
whole publication will be completed by December, 
is by Mr. C. G. Crump, who edited the " Pericles ai 
for the Temple Librfu-y Series. The text will be a i 
the complete edition of Lander's works published ir 
pared with previous editions, and a bibliography is a< 
conversation showing the various forms in wfaJch it w; 
published. There will be short explanatory notes, 
edition on large paper will also be published. 

— In The Century for April, in the California Serie 
H. Pratt gives a description of the emigration to ( 
way of Panama in '49. The pictures are striking, 
drawn by Gilbert Gkiul, after originals made from life 
in 1860. In this connection is a paper of historical 
late Gen. J. C. Fremont on bis own part in the ** 
California." Several briefer papers on the general sul 
pany the more important contributions of the seri 
numl^ TheCentury^B Mountain-Climbing Series, appn 
summer season, is l)egun, with papers on two eeparaU 
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St. Elias, ooe expedition being that of Lieut. Schwatka, 
ther that of the National Geographic Society and the 
ates Geological Survey. '* Fetishism in Congo Land " is 
J. Glave, one of Stanley's pioneer officers In Topics 
ae the following subjects are discussed: cheap money, 
of Christian science and mind-cure on the regular prac- 
country roads. There will be found in Open Letters a 
cle by L. Clarke Davis of the Philadelphia Ledger on 
the new English actor; and a popular review of recent 
Dts and discoveries of Pasteur, Koch, and others, written 
ary Putnam Jacobi of New York. 

Ilakiston, Son, & Co., the medical publishers of Philadel- 
lounce for early publication *^A Handbook of Local 
itics,*' being a practical description of all those agents 
le local treatment of disease, ^ufh. as ointments, plasters, 

lotions, inhalations, suppositories, bougies, tampons, 
the proper methods of preparing and applying them. 
▼arioas uses of each remedy may be thoroughly set forth, 
wbag gentlemen have assumed the authorship: Harrison 
.D.y emeritus professor of physiology in the University of 
«iiia, laryngologist to the Rush Hospital for Consump- 
1 8orgeoD to the Philadelphia and St. Joseph's Hospitals; 
X Harlan, M.D., late professor of diseases of the eye 
liladelphia Polyclinic and College for Graduates in Medi- 
g;eon to the Wills Eye Hospital, and Eye and Ear Depart- 

tbe Pennsylvania Hospital; Charles B. Penrose, M.D., 
to the German Hospital, instructor in clinical surgery, 
ty of Pennsylvania; and Arthur van Harlingen, M.D., 
* of diseases of the skin in the Philadelphia Polyclinic and 
Tor Gradaates in Medicine, late clinical lecturer on der- 
f in Jeflferson Medical College, dermatologist to the How- 
ipital. Each remedy will be taken up in alphabetical 
id, after a description of their pharmaceutical properties 
leorgje L McKelway, wiU be considered with reference to 

treatment of the affections above outlined. 

the April Magazine of American History the frontispiece 
^ of the painting of ** Columbus at the Court of Ferdinand 
1011s.*' The leading article, *' The Chesapeake and Lieut. 
** by Robert Ludlow Fowler, brings to light some unpub- 
about the naval engagements of the war of 1812. A 
of the first meeting of Admiral Porter and Gen. 
p^ifideBcribed by the admiral, will attract many. The essay 
[ iftlhin Wirt Henry, '* A Defence of Capt. John Smith," 
^r into the beginnings of Virginia Life. ''A Bundle 
Relics," by Hon. Horatio King, presents a curious 
of partisanflhip in the olden time. *' The Power to grant 
for Inventions," by Levin H. Campbell, gives the pro- 
id the framers of the Constitution in 1787, in that line, 
loot Lincoln and his English Visitors,*' is a paper contain- 
m readable anecdotes. ** The Fate of a Pennsylvania 
e.** penned more than half a century ago by Mrs. E. F. 
' Two Immortal Letters '* of Grant and Sherman, and a 
Letter of Alexander Hamilton, written to Elizabeth Schuy- 
w Weeks before their Marriage," in 1780; and an inform- 
fcribotion on ** Archssology in Missouri," — close the num- 



P. Blakiston, Son, & Co. have issued a second edition 
nann A Beam's " Examination of Water for Sanitary and 
ml Purpooe s ." Since the publication of the first edition, 
tocooooo tcft water-analysis have been proposed, and these 
len included in the present revision, so far as they seemed 
)f oabotanttal value. The authors particularly mention 
these new methods those recommended by the chemical 
of the American Association, and the application of the 
ill p rocea o to the determination of organic nitrogen. The 
on biological examinations has been considerably ex- 
; and the authoiB believe that while it would be impossible 
OithiiHlii the importance of bacteriology in certain depart- 
of acieiioe, yet that until pathogenic microbes are more 
iadicated and described the methods will be of little use in 
I villi the problem, of the determination of the sanitary 
value of water-supplies. A chapter is devoted to 



the purification of water, in which are described in some detail 
the more important systems. 

— The Ocean Steamship Series begins in the April number of 
Scribner'a Magazine. The following articles have been arranged 
for, all to be fully illustrated: ** Ocean Passenger Travel," by John 
H. Gould; ** The Ship's Company,'' by Lieut. J. D. Jerrold Kelly, 
U.S.N. ; »• Safety at Sea," by W,. H. Rideing; '* Speed in Ocean 
Steamships," by A. E. Seaton; and '' Ocean Steamship Lines of 
the World." 

— Messrs. Longmans, Ghreen, & Co. have issued Hjelt's ' ' Prin- 
ciples of General Organic Chemistry," translated by J. Bishop 
Tingle. This book is intended for students who have some gen- 
eral knowledge of organic chemistry, and who wish to extend 
and systematize that knowledge. Part I. is devoted to the com- 
position, constitution, and classification of organic compounds; 
Part IL, to illustrating the connection between the constitution of 
such compounds and their chief physical properties; and Part IH. 
deals with the chemical behavior of organic compounds. The 
book is intended as a supplement to, rather than as a substitute 
for, ordinary text-books. 

— A book that will be useful in the laboratory of many scientific 
men has recently been published by Norman W. Henley, New York, 
entitled ** Rubber EUmd Stamps and the Manipulation of Rubber." 
The author is T. 0*Conor Sloane, Ph.D. The object of the book 
is to present in simple form the methods of manipulation of India- 
rubber. To mould and cure the mixed gum, but few appliances 
are needed, and these can be made at home. For some reason 
the methods of moulding the material are not generally known ; 
and while the futility of attempting to melt and cast it has been 
taught many by sad experience, yet India-rubber is the most 
plastic of materials when properly treated. 

— A cable despatch to the Publishert^ Weekly, dated Paris, 
March 24, says, ** M. Aulard, professor of history at the Sorbonne, 
impeaches the authenticity of the 'Talleyrand Memoirs.* He 
argues, that, from internal evidence, parts of the papers have been 
suppressed, and that the gaps have been clumsily concealed. He 
suggests that the work was done by Bacourt to screen the reputa- 
tion of Talleyrand or of royal personages, as the published version 
of the memoirs does not account for the prohibition of their publi- 
cation for so many years. The Due de Broglie gives an evasive 
reply to M. Aulard's challenge to produce the original manu- 
script." 

— Professor Knoflach publishes through G. E. Stechert his 
*' Sound- English Primer," in which be applies the methods of his 
former book, *' Sound-English: The Language of the World,*^ 
although he has much simplified his system of types and tamed 
letters, and now uses only the accepted Ebiglish lettering. The 
little stories of which the primer consists are first printed in 
phonetic spelling, and are then given in regular spelling, that the 
child may learn to reason and understand the different combina- 
tions of sound made by the different combinations of letters. The 
author thinks children will learn to read by this new method in 
less than half the time now required. 

~ *' How to meet Hereditary Physiqal Traito hi Children " is 
the subject of a series of brief papers begun in Babyhood for April. 
Other articles in this number are *' Tuberculous Joint Disease in 
Children," and '* Objects and Methods of the Bath." Minor topics 
are, *• Disturbed Sleep," *' Early Singing." <• Quality of the Teeth," 
*• Hives," etc. 

— One of the most recent of the Elementary Science Manuals, 
published by Longnums. Green, & Co., is ** Practical, Plane and 
Solid Geometry," by L H. Morris. Among the special features of 
the work, the following may be mentioned. The subject is so 
arranged that, as far as possible, similar problems are grouped to- 
gether; the diagrams face the text relating to them; a very lacge 
number of examples are fully worked oat; the notes are numer- 
ous ; and there are an abundance of exercises appended. Theoe 
exercises, which are carefully selected, are nicely graduated ; and 
hints for solutioii, and refereooes to the problems upon which they 
depend, are giren. The ooncluding chapter of the book is de- 
v<^ed to gnm>hic arithmetic. 
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INDUSTRIAL NOTES. 
The Crocker-Wheeler Motors. 
The Crocker- Wheeler Eleclric MoUir Company of this city are 
now turning out a line o( motors which, in point of excellence. 
both mechanically and electrically, leat^e little to be desired in the 
present stage of electrical development. These motors are so de- 
signed and conBlructed that they do their rated worb at a much 
slower speed than has bepn poabihle heretofore, and without the 
hitches and troubles frequently incident to the use of eleclrical 
machinery. 

In the accompanying illuslrationa, Fig. 1 is a akeletun view 
showing the oonatrnctioD of a motor of small size, one-horse- 
)>ower and under. Figs. 2 and 8 show an inde'tructilile resist- 
ance-boi, made entirely of iron and slate, and used in atarting, 
Gtoppiiig, and regulating the apeed of the motors. 

Tlie field-magnets are composed entirely of wrought iron, each 
being forged in a single piece and set deeply into the base, in- 
suring ample magnetic contact, together with great aolidilv of 
conn true tion. 

The space for wire on the magnets is perfectly cylindrical. 
thereby insuring smootli.and |ierfect winding of the wire, and is 
short in length, permitting the uliaft of the machine to be low 
enough to free it from viliration. By this eonatruction, the neu- 
trality or freedom of the baae from magnetidin is secured, and 
there is no tendency to leakage, making the machine superior in 
ihis respect to those in which the tia^e ia made to serve as one of 
the pole pieces. 
The armatures contain several improvements. They are suffi- 



ciently large in diameter to obtain slow apeed. and. 
that the wire winding ia entirely embedded beloir 




IS protecting it from injury. hoMfi 
position, and rendering it possible fur the inagneti 
very closely to the core, ao that an intenae magnet! 
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Tbe armature la mounts upon a brass face-plate, which impoarible to pnt the current od the armatore before the Seld is 
umed p«f ectly true, and alter completion the armature la charged, which baa often been the cause of the huniint;-out of mo- 
y balanced, so that when ran at full speed the motion ia tors by the use of ordinary regulatore. The Held Is flrat charged 
[terceptible. The bearings are all of the eetf-oilitig type, through a small rejistance-coil, which is pat in for the purpose of 

preveDtiag a too sudden change in the magnetic strength of the 
latter, aa well as to divide the spark when the motor ia discon- 
nected. The coilB u^ed for starting the armature are all of the 





lo Dot require attention ofteaer than once in two to fonr 

e r^nlat9r, the arrangement of contacts in the switch on 
lucb that both the Seld and armature of the motor are 
I by the single operation of turning the knob, making it 



same aise wire, carefully tried for carrying the tnll current of the 
machine at all speeda. With the tt re proof regulator, the motor 
can therefore be slowed down and left runniog at any desired 
speed indefinitely ; and the usual caution. " neier to leave the 
box half turned on for fear of overheating and flre," is unneces- 
sary. The capacity of these boxes \» stamped upon them also, as 
it is on all apparatus made by the company. 
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Ms Acid 



dytpeps'ta the stomach 
o assimilate the food. The 

Phosphate assists the 
aned stomach, making the 
ss of digestion natural and 



': 3. McCoMB, Philadelphia, says: 
>d it in uervouB dyspepsia, with sc 
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ject, but is intended to be suggestive to other investigators. I do 
not now attempt to collate recent evidence on the changes in the 
blood. In order, however, to account for the destruction of the 
red corpuscles, the formation of the pigment, and for the phe- 
nomena of intermittent fever, I see no need for the micro-organism 
which is alleged to be parasitic in the blood, in intermittent fever. 
It seems to me that all of the phenomena can be aqcounted for 
about as well without the parasites as with ; but it seems to be a 
general fact in nature, that, whenever a highly organized being 
commences to break down, there are generally organisms that 
await the occurrence ; and, when the breaking-down process is of 
elements microscopic in size, I believe that micro-organisms are 
generally there. I accept the evidence of the eminent men who 
have reported that they are present in the blood hi intermit- 
tent fever. 

But if we grant that malarial fever is caused by micro-organisms 
parasitic in the blood, it has remained to be explained how it is 
that the micro organisms only cause intermittent fever under cer- 
tain conditions of the atmosphere. That intermittent fever does 
occur under some conditions, and does not occur under other con- 
ditions, has long been positively known. I claim that the statistics 
which I have collected prove what those conditions are, and that 
the relation of those conditions to intermittent fever is quanti- 
tative and causal. I refer more especially to the evidence relative 
to the half million and more cases of intermittent fever which 
occurred in the United States armies during the war in 1862-64, 
and to the evidence of the recorded experience of physicians in 
Michigan during eight years.^ 



HEALTH MATTERS. 
Ether-Drinking. 

Mr. Ernbst Hart, editor of the British Medical Journal, has 
lately published some statistics and important information relative 
to the above subject. The matter is of very great value, directly 
and indirectly, says Henry Conkling. M.D., in The Brooklyn 
Medical Journal for April. It calls attention to the internal use 
of a remedy which, as a powerful cardiac stimulant, has been used 
but little of late. The published statistics have been collected, in 
part personally, and also by communication with medical men, 
clergymen, and others in the various parts of Ireland where the 
custom prevails. 

The earliest hietory of the habit goes back to 1843 The greatest 
amount of ether used for drinking-purposes was in 1876. A few 
years after this date there was a diminution in the consumption ; 
but it has since increased, until at the present time the amount 
nearly equals that of 1876. The majority of the ether (methylated 
ether) comes from large EngliBh houses, being sent sometimes to 
wholesale Irish firms, who retail it, or directly to the smaller 
dealers. It is put up in stoppered bottles or metal vessels. It is 
sold to the consumers in groceries, taverns, and public-houses, 
selling for two cents (United States money) for two drams. Its 
very small cost enables the dose to be frequently repeated. From 
two drams to half an ounce is the amount usually drunk; and this 
is repeated from two to six times during the day, depending on 
the personal habits. One or two cases of confirmed drinkers are 
mentioned where one pint of ether was generally used, when on a 
debauch, in divided doses. 

The amount that produces intoxication depends on the individ- 
ual. The ether is drunk in a single swallow, sometimes diluted, 
and again taken pure. The intoxicating effects are quickly pro- 
duced, and quickly pass away. It is possible, therefore, as the 
author observes, for an habitue to become intoxicated many times 
in a short period. 

A small dose causes a feeling of exhilaration, the drinker laugh- 
ing, dancing, and being quite wild in his movements. If the small 
dose be not exceeded, there is no period of marked depression fol- 
lowing the stimulation ; but in larger quantities a state of stupor 
ifl frequently present, and, as the effect passes away, a feeling of 
weakness is left. 

> Diacruns mad statlstlos were glren by Dr. Baker In sapport of his poei- 
tkm. 



It will be seen, in reading the individual accounts giv 
paper, that mania is a marked feature very commonly p 
the drinkers often becoming very violent. 

In moderate amounts, no lesions anatomical in their m 
produced. Of the two intoxicants alcohol and ether, tfa 
probably causes more bodily derangement. 

In ether-drinkers who have continuously consumed lai 
titles, a train of nervous and circulatory disturbances is ] 
present. Emaciation has been observed in certain a 
occasionally the skin is of a cyanotic hue. The more ] 
drinkers generally suffer from various forms of stomach 
In all cases there has been observed a marked change, in 
of deterioration, in the moral character. 

The relation of ether to insanity was also investigated, 
isfactory evidence of the drug being directly causative 
gathered, but physicians to certain of the insane-asylums 
it as detrimental in all cases where there was latent 
Death is probably not hastened in any great degree, a 
by interfering with nutrition, the general health may be< 
paired. 

Attention is called to the fact that there is danger to 
from having the drug near the fire or lights of any kii 
author believes that the practice probably prevails in oeirt 
of large cities. 

It is interesting to observe how common the use of eti 
intoxicant must be, in the districts investigated, when U 
conveyances are frequently impregnated with its odor. 

This curious and novel paper teaches one valuable thf 
lesson : the effect of the drug has been shown to be i^ 
transient. In its use, therefore, as a cardiac stimulant, tl 
should be recollected, and no long intervals should go 
the time of giving the various doses. Its rapid action mal 
a safe and valuable remedy for hypodermic use in cood 
syncope. 

Poisonous Mussels. 

A case of fatal poisoning of a mother and four chiUhi 
poisonous mussels is reported by Sir Charles A. Cameroi^l 
the British Medical Journal for July 19, 1890, and 
The Brooklyn Medical Journal for April. 

The first symptoms came on in twenty minutes 
stewed mussels. These were a prickly (**pins and neeft 
in the hands. Five persons ate of the dish, one lightly 
one hour afterward one of the children died, and an h 
the mother and three other children. One child and tb 
recovered. 

The chief symptoms were vomiting, dyspnoea, swelli 
face, loss of co ordination of movements, and convulsic 
patients died asphyxiated. The mussels were fresh, i 
obtained from a pond which was a mixed salt and fr< 
pond, and received some sewage. The mussels, on exai 
were found to have large livers and brittle shells. A lei 
was extracted from the liver of the mussels which i 
Brieger^s mytilotoxine (CsH^NO,). The liver seemed t 
seat of the poison, which had been before noticed by M. 
of France. The cause of this peculiar disease, the auth( 
is due to the foul water io which the mussels lived. 

The livers of these mussels were examined microscoj 
Dr. McWeeney, and in a preliminary note published in th 
Medical Journal of Sept. 18 he describes at least five 
organisms appearing in his cultures, one of which, he 
the specific organism of the poison. 

The important lesson is, that mussels from stagnant o 
laden waters should not be eaten. 

Influenza in the German Army. 

The medical department of the Prussian War Offic( 
nished statistics of the epidemic of influenza from the 
records of the Oerman Army, an extract from which is 
The Boston Medical and Surgical Journal for March 
name ** grippe*' is supposed to be derived from the Po 
** chrypka,** which means catarrh. The epidemic appear 
army suddenly at the end of November, 1889, and in M 
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red as entirely passed. The first cases occurred in the 
:s situated in the Baltic provinces, from which place it 
rapidly, the larger garrisons being generally attacked first, 
vas, roaghly speaking, a belt stretching across the country 
>rtheast to south west, in which belt the epidemic seemed 
^1, and outside of which the cases were less frequent and 
A number of garrisons at a distance from this path, that 
e south-east and north-west, escaped altogether. The time 
d in spreading through the whole army was five weeks, 
B the epidemic of the year 1838 took more than three 
The total number of cases reported was 55,263, of which 
mths of one per cent were seriously ill, and one-tenth of 
' cent died. The Bavarian troops suffered the most. The 
mmber of cases occurred among the younger men, and the 
t number among the artisans. Bfany other interesting 
e recorded. 

Hsmolymph Glands. 

ight be thought, that, after the careful search that has 
lade in all the tissues of the animal body, it would be 
impossible to find a structure that has up to the present 
Bd undescribed ; yet Mr. W. F. Robertson, working under 
Uiam Russell,, in giving a careful histological description 
o-called hsemolymph glands, has opened up a new field for 
^eal and pathological research. From the description 
lays the Lancet ^ the hsBmolymph glands appear to be a kind 
s between the spleen and the lymphatic glands, as almost 
structures that Mr. Robertson describes may be found in 
>ther of these organs, although they have never yet been 
as he finds them arranged. Most observers who have 
lie existence of the small prevertebral blood-red points have 
d that they were simply lymphatic glands, the cortical 
if which were distended with blood ; and, although every 
' can point them out, it appears that no one has hitherto had 
it curiosity to determine him to examine these structures 
topically. The large cells, with their colorless subdivided 
found in the sinuses, appear to be somewhat similar in 
er to the large red-blood corpuscle-forming cells that have 
acribed in the spleen, and even free in the blood circulation, 
vill be interesting to note whether it is possible to make 
f idation between the cells in the blood and those in the 
glands. Although at first sight it might appear that 
l's observations may lead to further complications 
M^ of the blood-forming and blood-destroying functions, 
pad that a careful study of the structures that he has so well 
ed may allow of further light being thrown on these sub- 
We are gradually drifting further and further away from 

I that special functions are necessarily bound up in special 

That there is a special development in certain kinds of 

II special organs, and consequently that certain functions 
"e carried on more actively, all will admit; but we are 
lly coming to see that such functions as the glycogenic, 
enic, and the zymogenic are carried on in every part of the 
Ad that the various differences as regards these functions 
-various tissues are those of degree rather than those of 

Dietetic Employment of Fat. 

luntz has a paper on the dietetic employment of fat in the 
mitisehe Monatshefte, October, 1890, an abstract of which 
I in the Medical and Surgical Rei/orier, He was induced 
to the experimental test of some conditions of digestion of 
^reparation of chocolate suggested by Von Mering. The 
ite is so made that it possesses a sufficient quantity of free 
icids to form a permanent emulsion without in any way 
g the taste of the chocolate. In order to find out whether 
[;estibUity of fat is enhanced by the power to form 
nlaioii. Zuntz sought to find out what quantity of cacao- 
with and without the addition of fatty acids, was ap- 
tted when administered to dogs. The result was, that there 
I increaae in digestibility, which was only slight, — two per 
Bd of the fat, — if moderate quantities of cacao- butter were 



cooked with the rest of the food, but it was considerable if (as is 
usually the case with cod-liver oil, in order to avoid stomach 
digestion) the cacao-butter was given some time before the rest of 
the food, and in somewha^igreater quantities. In the latter case 
there appeared in the stool 9.9 per cent of pure cacao-butter, and 
only 6.1 per cent of the emulsion ized. 

Corresponding to the result of the emulsionizable cacao-butter 
in dogs, the fat of Mering's chocolate proved to be very digestible 
in men. For three days a moderate diet poor in fat, consisting of 
bread and lean meat, was given, and in addition a daily quantity 
of 416 grams of chocolate containing 87 grams of fat. In the 
fsBces appeared only 4.88 per cent of fat; whereas Weigmann, in 
a series of experiments with ordinary, cacao-butter, administering 
53 grams, recovered 5.5 per cent. In comparison with the most 
used fats, and those fats prized on account of their being easily 
digestible, such as butter, lard, marrow, the fat of the chocolate 
preparation is seen to be considerably superior. 

Eating^ before Sleeping. 

A' recent writer, says the Journal of the American Medical Ab- 
eocialion, states that the view that brain workers should go sup- 
perless to bed is not good advice. Most medical authorities of 
the day think it wrong. It is a fruitful source of insomnia and 
neurasthenia (sleeplessness and nervous prostration). The brain 
becomes exhausted by its evening work, and demands rest and re- 
freshment of its wasted tissues, not by indigestible salads and 
''fried abominations,'* but by some nutritious, easily digested and 
assimilated articles. A bowl of stale bread and milk, of rice, or 
some other farinaceous food, with milk or hot soup, would be 
more to the purpose. Any of these would insure a sound night's 
sleep, from which the man would awaken refreshed. 

New Medicinal Soaps. 

The Edinburgh Medical Journal, February, 1891, says that 
Eichhoff of Elberfield, who has already added to the list of 
medicinal soaps some of real value, and embodying some yaluable 
improvements, has continued his researches into the subject. He 
reviews the conditions of the skin in which soap treatment is to 
be recommended. This is specially indicated in cases where the 
skin is unctuous. The soap removes the excess of fat, while the 
incorporated drug, if suitably chosen, acts at the same time on 
the disease itself, and, as Eichhoff thinks, can chase the oflfending 
organisms from the ducts of the cutaneous glands. He quotes in 
support of this the treatment by medicinal soaps of psoriasis, 
which he regards as parasitic, and of acne, the pustules in which 
are now believed to be due to the pyogenic micrococci. He 
praises also the cleanliness, the innocuousness, and the cheapness 
of this method with the vigor of a true partisan. 

Soaps may be, for convenience, divided into (1) alkaline, con- 
taining an excess of free alkali; (2) neutral, in which all the 
alkali is combined with the fatty acids; (3) so-called acid soaps, 
which are prepared either by the addition of weak acids or by 
being superfatted, and eventually re-act faintly acid. The alkaline 
may be used to remove masses of scales ; while in acute infiam- 
mations of the skin, or when it is irritable, the neutral or super- 
fatted soaps, are to be employed. The superfatting of the new 
soaps consists of 3 per cent lanoline, and 3 per cent olive oil, and 
they are made by Ferdinand MUhlens at Ck)logne. Among these 
new soaps may be specially mentioned a menthol soap, containing 
5 per cent of menthol. The local anaesthetic infiuence of menthol 
on the skin is well known, and the principal use of this soap will 
probably be found in lessening pruritus. Eichhoff cites some 
cases where cure resulted in pruritus senilis and pruritus genita- 
lium. He recommends, that, should the soap be employed for 
the head or lace, the eyes should be kept firmly shut, else an un- 
pleasant, though, he says, not dangerous, coldness of the con- 
junctiva is perceived. A 5-per-cent salol soap is one which may 
prove useful in psoriasis. The salol, when so used with water, 
breaks up Into carbolic and salicylic acids, and these in their 
nascent condition may be expected to act with energy. A 5-per- 
cent resorcin soap promises to be of advantage in cases where this 
valuable drug is indicated. 
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NOTES AND NEWS. 

The excursion committee of the Appalachian Mountain Club, 
Boston, presents the following preliminary programme for the 1891 
excursions, subject to possible changes : ^urday, April 18, may- 
flower walk, Marshfield ; May 9, May walk, Andover, Mass. ; May 
80. Mount Wacbusett; June 17, laurel excursion to either Milford 
or Mount Vernon. N.H. ; about July 1, field meeting at the Cats- 
kill Mountains, N. Y. ; Monday, Sept 7 (Labor Day). Bristol, 
N.H. It is hoped that a camping party to Moosehead Lake may 
be arranged in August. Members who desire to join the party 
are requested to notify the chairman of the special committee 
before July 25. The autumn excursion may possibly be to Mount 
Chocorua the latter part of September. 

— Bulletin No. 72 of the Michigan Agricultural Experiment 
Station is by W. J. Beal, and is entitled * ♦ Six Worst Weeds. " 
Mr. Beal states that some of our most troublesome weeds are 
natives of the neighborhoods in which they are found, but most 
of them have been introduced from other portions of our own 
country or from foreign countries. The seeds of most weeds find 
their way on to a farm nicely mixed with seeds of grasses, grains, 
and clovers, which are drilled in or sowed broadcast on fertile 
soil, where they are afforded an excellent opportunity to grow 
and multiply. In some instances weeds are introduced as a part 
of the packing or straw employed to protect castings, marble, 
crockery, or fruit-trees. Such foreign packing should always be 
burned at once. By these processes above noticed, the older the 
country, the more troublesome weeds it will have, as every new 
intruder usually comes to stay. In most cases a weed becomes 
well established before it is discovered; and the inquiry coraef>, 
**What is it, and how can I get rid of it?^' Enclosed i% the 
bulletin were samples of seeds of six sorts which have a^had 
reputation, and it will be best to watch them. Most of thei%are 
already pretty well known by some of our farmers. They are not 
indigenous, but have all been introduced from Europe. The 
following rules are worth observing : 1. Carefully examine seeds 
before sowing, and see that they are clean, and thus prevent the 
introduction of weeds; 2. Keep a sharp lookout and exterminate 
the few first intruders before they spread themselves ; 3. Usually, 
as in all the six cases referred to, perhaps excepting the Canada 
thistle, one or more so-called hoed crops, like com, potatoes, or 
beans, most thoroughly tended throughout a single growing 
season, or for two seasons in succession, will be a good practice. 
There is no royal way in which to kill weeds. 

— To find a paint of lasting qualities, which will prevent the 
corrosion of iron due to atmospheric agencies, is a problem with 
which engineers have dealt earnestly for many years. Until within 
quite recent years, little has been known in this country of the 
valuable properties of asphalt, and to many they are still unknown. 
In the popular mind it is often confused with certain coal-tar 
fxtxlucts, which, though similar in appearance, differ essentially 
from asphalt in character. Asphalt oils are of a non-volatile 
nature, and are therefore permanent, while, on the other hand, 
ooal-tar and linseed oils are volatile, and therefore non-permanent. 
Herein lies the secret of the paint problem, says The Railroad and 
Kngineerittg Journal for April. In order to prevent rnst, some 
substance must be' used as a coating for the iron which is im- 
pervious to air and moisture ; and it is of equal importance, that 
it may remain impervious, that it should t>e unaffected by the 
heat of the sun and by exposure to the air. It is claimed that 
there is no other substance in nature which so nearly complies 
with these severe requirements as asphalt. The so-called asphalt 
paints which have been commonly used in the past are such only 
in name. They contain, at best, but a very small per cent of 
asphalt, which is incorporated in the form of a pigment, and 
which serves no valuable purpose. Asphalt, on the contrary, 
should be the main constituent, since the virtue of such a paint 
depends upon the presence of the permanent asphalt oils. When 
these so-called asphalt paints are made in light colors, durability 
becomes subservient to ornamentation. The virtues sought in 
asphalt are lost by substituting for it the necessarily large quan- 
tity of light-colored pigment essential in counteracting the natural 
dark color of the asphalt. 



— The question of the use of special fertilizers under gla 
becoming one of great importance, and is attracting muci 
tention among practical gardeners and scientific men. Evei 
best and most skilled gardeners sometimes find that their 
made up after the best formulas, fails to give the resultsexpec 
The plant-food seems to be unavailable, or the plant lacks 
vigor to make use of it, and somethings more active is neede 
give it a star^. - To determine what special fertilizers will [ 
the best results applied to crops under glass, a series of 
periments were started in the Vinter of 1888-89, at the Massac 
setts Agricultural College, under the direction of Samuel T. X 
nard of the Division of Horticulture, the results of whidi 
deemed of sufficient value for publication, although a la| 
series of tests may somewhat modify the results thus far obtaii 
In it was found, that, of the nitrates, the nitrate of potash 9 
the best results, but that the sulphate of ammonia gave better 
suits than either, especially in the production of a foliage a 
Of the potash salts, the sulphates gave better results than 
muriate. Bone-black showed a marked effect in increasiii)? 
number of blossoms. 

— The director of the Connecticut Agricultural Experim 
Station, New Haven, Conn , calls the attention of dairymen i 
method of determining fat in milk devised by Dr. Baboock of 
Wisconsin Station. Its merits are, that it is rapid ; that both 
milk and the fat are measured, so that all weighing is dispen 
with; and that it is very accurate. It furnishes, he thinks, 
most rapid and accurate means of testing milk of individual 
or herds. The apparatus is in daily use at the station. Twei 
three cows are under experiment, and separate fat determinati 
are made daily in the morning and night milk of each cow; 
whole, including the cleaning of the apparatus, being accomplii 
in two hours by two persons. A considerable saving of time 
be secured when power is used for driving the centrifuge. ^ 
this aid, a young man or woman could probably do thewl 
easily in from three to four hours. 

— A correspondent of the Pall MaU Oazette writes, " I real 
witnessed the following little incident on the Thamei^ « 
Twickenham, when the river was full of land-water, aatflfts 
fore very swift and datigerous. Two dogs — one a largenni 
the other a little terrier — were enjoying a swim near tki%i 
but soon the little one was carried out some distance, ani^ 
unable to get to shore. By this time the big dog had rtpt 
the shore, and, seeing what was happening to his companioiL 
gan runAing backwards and forwards in the most excited max 
at the same time whimpering and barking, and evidently 
knowing for the moment what to do. The terrier was fast k 
strength, and, although swimming hard, was being rapidly cai 
down stream. The big dog could contain himself no loi 
Running some yards ahead of his struggling friend, he plu 
into the water and swam vigorously straight out until he got 
line with the little head just appearing behind him. The 
allowed himself to be carried down, tail first, until he got ne: 
the terrier, this being accomplished in the cleverest manner, 
began to swim hard, gradually pushing the little one nearer 
nearer to the shore, which was gained after a most exciting t 
The fact of this canine hero going so far ahead to allow foi 
strong current, and the judgment shown in getting alongside, 
then the pushing, certainly seemed to me to betoken instinct 
very high order " 

— An important communication upon the color and absor] 
spectrum of liquefied oxygen is made by M. Olszewski to a 
man periodical, and a brief abstract is published in Natuf 
March ^6. Liquid oxygen has hitherto been described as a c( 
less liquid. In thin layers it certainly appears to be colorless; 
M. Olszewski, in the course of his investigation of the absorp 

^ spectrum, has obtained a sufficient quantity of the liquid to t 
a layer thirty millimetres thick, and makes the somewhat ui 
pected and very important discovery that it possesses a bri 
blue color resembling that of the sky. Great precautions ^ 
taken to insure the purity of the oxygen employed, the abseoc 
ozone, which in the liquid state possesses a deep-blue oolcv, ^ 
especially ascertained. • Carbon dioxide, chlorine, and water-vt 
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THE CHEMICAL SOCIETY'S JUBILEE * 

At the meetiDg in celebration of the jubilee of the Chem- 
ical Society, held in the theatre of the London University on 
Tuesday, Feb. 24, 1891, the proceedinjrs were opened by the 
following address from the president, Dr. W. J. Russell: — 

We meet to-day to celebrate the fifty years' existence of 
our society, — a time, if measured by the progress which our 
science has made, equal to centuries of former apres, but 
which in years is so brief a space that we have, I am happy 
to say, with us to-day some of those who were present, and 
who took an active part in the foundation of the society; 
and I need hardly say with how much interest we shall lis- 
ten to their reminiscences of the time and circumstances 
connected with the birth of our society. 

I would, by way of introduction, say a few words first 
with regard to our society, and afterwards with regard to 
the state of chemistry in EnglaHid when our society was 
founded. We boast, and I believe rightly, that our society 
holds the distinguished position of being the first which was 
formed solely for the study of chemistry. Chemistry and 
physics, twin sisters, had hitherto always dwelt together; 
and many were the societies, both in this country and 
abroad, devoted to their joint study and development. 

In London there was the Royal Society, which had hith- 
erto received the most important chemical papers; there was 
also the Society of Arts, which is a hundred and ten years, 
and the British Association, which is ten years, senior of our 
society. In Manchester the Literary and Philosophical So- 
ciety had been founded and actively at work since 1781; and 
we admit that our neighbors at Burlington House, the As- 
tronomical, Antiquarian, Linnean. and Geological Societies, 
are all our seniors. They had a distinct individuality and 
literature of their own, which called them into existence 
some forty to eighty years before the commencement of our 
society. Small private chemical societies, no doubt, existed: 
they are the natural forerunners of a large society, and be- 
come merged into it The Chemical Section of the British 
Association, which is an ephemeral and peripatetic chemical 
society, had existed from the founding of that body. If we 
turn to other countries, we find that, much as our science 
had been cultivated on the continent, it did not until later 
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looked upon by their friends as being* eccentric young 
who probablj[ would never do any good for them- 
«; and these few students found practical instruction 
e private laboratories of some of the London teachers. 
le practical teaching of chemistry' appears to have been 
rtaken in Scotland much earlier than in England, for 
D. B. Beid held practical classes at the University of 
burgh as early as 1882. Graham came to London from 
gow in 1837, and until the opening of the Birkbeck Lab- 
»ry, in 1846, he had from time to time private students 
:ing in his laboratory. And so with the other teachers, 
all had private or articled pupils. I doubt whether the 
Is received much systematic instruction ; but they gained 
isight into laboratory work, saw how apparatus was put 
her, and how analyses were made. We have indeed to 
some years before public laboratories are established, 
ot till 1845 is the College of Chemistry opened : and this 
ars to have been really the first public laboratory in 
Ion; and its object, as stated by its founders, is **to 
•lish a practical school of chemistry in England.'' About 
same time both University and King's College estab- 
d laboratories. The council of our society recognized 
mportance of these occurrences : for in the annual re- 
in 1847 they say, ^*' Although an event not immediately 
ected with the society, the council has much pleasure in 
aemorating' the late successful establishment in London 
lemical laboratories expressly designed to further the 
cation of original research. The new laboratories of 
/ollege of Chemistry, and of the two older Colleges of 
•ondon Univei*sity, now offer facilities for practical in- 
tion and research not surpassed, we believe, in any 
Xn school."' 

bUe speaking o^ laboratories in London, I should, how- 
mention that the Pbarmaceutal Society established a 
mtory especially, if not exclusively, for its own students, 
rlj as 1843. 

mtm not till several years later, till 1850 and 1851, that 
nadieal schools in London established classes of practical 

weitoQSult the scientific journals of the time immediately 
tf Dg the formation of our society, we find it was by no 
m a period of chemical activity in this country, but 
tr a dull time, given more to the study and slow devel- 
mi of the science than to discovery. Methods of analy- 
oth organic and inorganic, had been much improved; 
rhe dominant idea was the determination of the empiri- 
>mposition of bodies, and the preparation of new com- 
da, whose existence was predicted by a study of Dal ton's 
imic Theory.^' Graham, Kane, and Johnson of Durham 

the leaders in scientific chemistry, and the authors of 
lost important chemical papers of the time. Graham 
irery lately published his notable paper on the constitu- 
of salts, — a paper which gained for him, some years 

its publication, a royal medal. Kane was an active 
:er and a bold theorist, and at this time his reputation 
oQUch increased by a paper on the chemical history of 
i and litmus. Johnson was also a most active chemist, 
contributions relate to many branches of the science, 
specially to the chemical composition of minerals. In 

however, he was engaged on a loner series of papers on 
ODSftitution of resins. He will probably be best known 
remembered as an agricultural chemist. Faraday we 
lardly claim as a chemist at this time, for he was then 
llj publishing his long series of experimental researches 
seiricity. While speaking of electricity, I should state 



that it was in 1840 that Smee described his battery, and the 
Society of Arts awarded him a gold medal for it. An im- 
portant branch of our science was, however, coming into 
existence, — a branch which has found many and successful 
investigators in this country. I mean photography. It was 
in 1840 that Herschel published in the ** Philosophical Trans- 
actions ^* his elaborate paper on the chemical action of the 
rays of the solar spectrum, — a paper in which he recognizes a 
new prismatic color beyond the violet, and chemical activity 
in the spectrum beyong the red, and, besides discussing 
many other matters, establishes his previously discovered 
hyposulphite of soda as the best agent for the fixing of sun- 
pictures. Fox-Talbot had previously given an account of 
photogenic drawing, and claims that as far back as 1835 he 
took pictures of his house by means of a camera and chloride- 
of -silver paper ; but it is not till 1838 that the secretary of the 
Boyal Society extracts from him a clear account of the de- 
tails of his process, and it is in 1841 that he is granted a 
patent for improvements in obtaining pictures or representa- 
tions of objects. Again, in the following year, Herschel 
published another paper of much importance. I can here 
only mention how actively this line of research was prose- 
cuted by Robert Hunt; how many, ingenious, and interesting 
were the experiments he made ; and how valuable was the 
account he afterwards gave of this subject in his "" Besearchea 
on Light." Thus the work done in this branch of chemistry 
at the time of which I am speaking is certainly noteworthy* 
probably more so than in other branches of chemistry. Id 
fact, of other advances in chemistry there is little' to record; 
but I may mention that darkens process for determining 
the hardness of water also holds its jubilee this year, for it 
was in 1841 that a patent was crranted to Dr. T. Clarke for 
a new mode of rendering certain waters less impure and less 
hard. 

Not a single chemical paper appears in the *' Philosophical 
Transactions '' for 1841 ; but there are two papers which were 
much discussed at this time, and, although they were readily 
shown to be erroneous, still are interesting as indicating the 
chemical ideas of the day. One is by Robert Rigg, who ia 
carrying on an experimental inquiry on 'fermentation, and 
is termed '* Additional Hxperiments on the Formation of 
Alkaline and Earthy Bodies by Chemical Action when Car- 
bonic Acid is Present.^* It is published in the '* Proceeding's 
of the Royal Society.*' The other is a paper by Dr. S. M. 
Brown, entitled *' The Conversion of Carbon into Silicon,'* 
and is published in the *' Transactions of the Royal Society 
of Edinburgh." 

With regard to the first paper, Mr. Rigg believes- that he 
has demonstrated, that, when fermentation takes place, a 
great and direct increase in alkaline and earthy salts, viz., of 
potasSy soda, and lime, occurs, — an increase varying from 
fifteen to nineteen times the original amount. Denham 
Smith, who has only very lately passed away, showed that 
the theory simply rested on inaccurate experiment. 

The object of thepther paper is to demonstrate, that, on 
heating paracyanogen, nitrogen is given ofi^, and a residue of 
silicon remains. Dr. Brett and Mr. Denham Smith contro- 
verted t4)is, and, in a paper in the PhUo9ophicaL Magazine^ 
proved that the supposed silicon was simply carbon in a very 
incombustible state. So important an experiment was thia 
alleged conversion of carbon into silicon considered to be at 
the time of its publication, that it attracted Liebig's attention ; 
and in a letter to Dr. Playfair, which was communicated to 
the meeting of the British Association at Plymouth in 1841, 
Liebig says he has repeated Dr. Brown's experiment on the 
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productioQ of silicon from paracyano^en, but has not been 
able to coDfirm one of bis results. 

As far as pure chemistry is concerned, it was rather a time 
of repose. The beginning of the century had been a brilliant 
time for chemistry in England. Dal ton had published his 
atomic theory; Davy had decomposed potash and soda, and 
had demonstrated that chlorine was an element; and Caven- 
dish and Wollaston were then still at work. In fact, the 
most important discoveries of that time were made in this 
•country ; but I fancy that ducing this later period a feeling 
^ew up that the age of brilliant discoveries was over, and 
that, apart from the preparation of a few new compounds, 
the essential work of the time was analysis and the deter- 
mination of the percentage composition of bodies. Still 
much quiet study of the science was going on, as is indicated 
by the considerable demand which existed for good text- 
books. Henry's, Turner's, Kane's, and Graham's '* Chemis- 
try," — all these, without mentioning others, went through 
numerous editions, and played a very important part in the 
spread of chemical knowledge in our country. 

Another text-book, which is interesting as showing how 
little organic chemistry was studied in this country, is Dr. 
Thomas Thompson's work on ** Vegetable Cemistry." Dr. 
Thompson states in his preface that the object of the book is 
to lay before the British public a pretty full view of the 
present state of the chemistry of vegetable bodies; and, fur- 
ther, he says ** that the ultimate analyses he gives have, with 
very few exceptions, been made upon the continent, and 
principally in Germany and France. British chemists have 
hardly entered on the investigation." Evidently, then, at 
this time organic chemistry had been but little studied in this 
country. 

When our society was founded, Thomas Graham was cer- 
tainly the most distinguished chemist in England. He came 
to London in 1837 as professor of chemistry at University 
OoUege, succeeding Edward Turner. The work he had 
already accomplished was of a high order, and he was now 
•occupied in writing his book, which appeared in 1842 

The book was an admirable account of the chemistry of 
the time. It contained a well-arranged and clearly written 
introduction, describing the principles and latest discoveries in 
those branches of physics which bear most directly on chemis- 
try. There was also an able and succinct account, probably 
the best which had then appea'ed in this country, of organic 
chemistry; and. with regard to physiological chemistry, he 
4states in the preface that he gives a ** condensed view of the 
new discoveries in this department, which now enters for 
the first time into a systematic work on chemistry." 

There are, however, indications that a knowledge of the 
•discoveries and discussions going on on the continent only 
■slowly reached this country. This is strongly insisted on in 
the Philosophical Magazine of 1841, by Messrs. Francis and 
Oroft, who state that *^but little of what is done abroad, 
especially in Germany, seems to find its way into England, 
or at least until the lapse of some years." In proof of this 
-statement, they mention results lately published by Dr. 
Apjohn, Professor Johnston, and Dr. Gk)lding Bird, all of 
which had been known on the continent some time pI:^viously. 
A. valuable series of communications, described as '^ Notes of 
the Labours of Continental Chemists," is afterwards com- 
municated by these chemists to the Philosophical Magazine, 
and continued for several years. 

The visit of Liebig in 1837, when he attended the meeting 
of the British Association at Liverpool, must have given 
flome stimulus to the study of organic chemistry in England ; 



and we find that he undertook to report to the Britii 
ciation on isomeric bodies, and also on organic ch< 
and this great undertaking resulted in his two work 
one ** Chemistry, in its Application to Agriculti 
Physiology;" and the other, ** Chemistry, in its Appl 
to Physiology and Pathology." Both books were d 
to the British Association, the first appearing in 1 
second in 1842. It is very difficult for us now to r« 
importance of these works, and properly to appreci 
only the large amount of new knowledge which tl 
tained, but, what is of still greater importance, the 
of treating such subjects in a truly scientific spirit. Gi 
this treatment of the subjects became understood an 
ciated, and people took a higher view of chemistry, 
garded it as a true science, and not merely as a stud; 
might lead to useful results. 

If, then, it be true that chemistry at this epoch 
rapidly progressing in this country, we naturally asl 
came about that our society from its very foundatioi 
successful. The explanation is not difficult to fi 
doubtful; for we have only to turn from our own 
to the continent and learn what is happening there, 
is atGiessen; Wohler at Gottingen; Bunsen at 14 
Dumas, Laurent, Gerhardt, and a host of distinguis 
active chemists, in France; and at this time even £ 
and Gay Lussac are alive. Liebig, with his wc 
energy and ability, was powerfully advocating the 
of compound radicles, and was extending in every d 
our knowledge of organic chemistry, and inspinng ; 
came within the range of his influence with • a love 
vestigation. Dumas, at the same time, both as a > 
and a finished advocate, was advancing his views <m 
tution and chemical types. Laurent, and afterwin 
hardt, were with conspicuoxis ability showing INN 
theories were to be extended and modified so as ttM 
form which has, even with the lapse of time, beoi W 
altered. Thus on the continent it was a time of m 
activity. Chemistry was every day becoming moieo 
science, and the constitution as well as the compos 
bodies was actively being discussed and investigated 
activity on the continent took time to reach and real 
us here. The older chemists thought the new theor 
visionary and unsound, the simple theories of their ; 
days were being swept away, and only slowly c 
realize the meaning of the newer form of their sciei 
the wave of progress could not be stopped, and in tb 
try we had been ripening for the change. Clearly 
mediate cause of this sudden increase of chemical ac 
England was Liebig. His famous school had nc 
established for several years at Giessen ; and if tl 
men in this country did not altogether put their 
him, the younger men, breaking through all r 
flocked from this country to his laboratory, there to 
indoctrinated with his enthusiasm for the study of 
try, and to learn how scientific investigation was to 
ried on. At this epoch our society was founded ; 
journal shows how successful Liebig's teaching wa£ 
new spirit was instilled into English chemistry,^ a 
much valuable work bis students did. Our socie 
them a ready means of publishing their discoverie 
meeting-place for discussion and mutual interch 
ideas. Thus do I explain the success which from 
has attended on our society; and, having now led yc 
point, I stop, for my part was merely to speak the p 
and I leave the story of the society's development U. 
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nous fed bens laid more than three times as many eggs, that a 
nitrogenous ration stimulates egg-production. 

On Nov. 27 the fowls were slaughtered. Each fowl was 
weighed, wrapped in a bag to prevent floundering, and killed by 
severing an artery in the roof of the mouth. The blood was 
caught in a glass jar. The fowls were then picked and the 
feathers weighed, after which the body was laid open longitudi- 
nally by cutting alongside the sternum and through the back- 
bone. When all had been thus prepared, they were hung up in 
groups to be photographed, but the photographs were quite un- 
satisfactory so far as showing the relative proportions of fat and 
l^an. 

One half of each fowl was tested by cooking for flavor, succu- 
lence, and tenderness: the other half was carefully prepared for 
chemical analysis by separating the meat from the bones. The 
flesh was thoroughly mixed and run through a sausage-cutter, 
mixed again, and the process repeated three times. From differ- 
ent parts of this mixture a large sample was taken, from which 
the chemist took his samples for analysis. The right tibia of each 
fowl was tested for strength by placing it acrof<s two parallel bars 
and suspending a wire on its centre on which were placed small 
weights until the bone gave way. 

Dressed Weight, Internal Organs, etc. 
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Lire weight, pounds 

Dressed weight, pounds.. 

Dressed weight per hundredweight, pounds 

Weight of blood, i)ound8. 

Weight of feathers, pounds 

Weight of intestinal fat, i)ounds. 

Weight of offal, i)ounde 

Weight of bones, pounds. 

Weight of flesh, i)ounds 
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fl7.10 
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1.28 
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8.82 
3.18 
8.08 



70.50 

.84 

.66 

.66 

2.06 

2«60 

6.20 



The breabing strain of the right tibia was as follows for the 
hens and chickens of the various lots: — 

Average, hens, nitrogenous 48.16 

Average, hensi oarbonaoeous. 51.74 

Average, chickens, nitrogenous 46.64 

Average, chickens, carbonaceous.. 81 .18 

There was little difference in the strength of the bones of the 
hens, undoubtedly because the bones were mature before the 
feeding began, and were little affected by the feeding. We find, 
however, that the bones of the chickens fed on nitrogenous food 
were almost fifty per cent (49.6) stronger than those fed carbona- 
ceous food. 

The flesh of each group was submitted to a number of persons 
for a cooking t^st, and the almost unanimous verdict was that 
the flesh of the fowls fed a nitrogenous ration was darker colored, 
more succulent, more tender, and better flavored, though on this 
last there was some difference of opinion. 

8o far as it is warrantable to draw any conclusions from a sin- 
gle experiment of this kind, it would seem that chickens fed on 
an exclusive corn diet will not make a satisfactory development, 
particularly of feathers; that the bones of chickens fed upon a 
nitrogenous ration are fifty per cent stronger than those fed upon 
a carbonaceous ration ; that hens fed on a nitrogenous ration lay 
many more eggs, but of smaller size and poorer quality, than 
those fed exclusively on com ; that hens fed on com, while not 



suffering in general health, become sluggish, deposit large m 
of fat on the internal organs, and lay a few eggs of large sia 
excellent quality ; and that the flesh of nitrogenous fed fowb 
tains more albuminoids and less fat than those fed on a carl 
ceous ration, and is darker colored, juicier, and tenderer. 



FEEDING STEERS OF DIFFERENT BREEDS. 

In Bulletin No. 69 of the Michigan. Agricultural Expeni 
Station Mr. Eugene Davenport, agriculturist of the statii^ 
marks that it has long been known that other influences th«ii 
operated decidedly to affect the gains of a feeding animal 1 
individual variation is great, often if not always easy to fen 
but impossible to estimate, hence the benefit of selection; 
every feeder knows that as much depends upon the selectio 
the bunch of feeders as upon, their after-care. 

The question has arisen in the minds of men, whether or 
by the various standards of selection employed in the estai 
ment of breeds, any important differences have resulted; 
whether or not, properly speaking, there are such things as i 
differences aside from form, color, etc. ; and, if so, what are 
character and extent ? Are they sufficient to distinguish one 1 
above another? 

This question was made the basis of two extended feedin 
periments by the Michigan Station with steers of different hi 
The first is reported in full in Bulletin No. 44, and the » 
forms the subject of Bulletin No. 69. 

Though primarily conducted as an experiment between 
breeds, Mr. Davenport prefers to present the records and da 
dependent of that question, — to discuss it in other bearii 
w^ll, and discover, if possible, what other circumstances maj 
exerted influences upon the gains, retaining tUl the close c 
discussion the question of the breeds. 

The influence of different kinds of feed-stuffs has not ea 
into this experiment. The idea has beAi to feed them alike,! 
a mixed grain diet, and giving some variety both in gnii 
coarse fodder, and to adjust the amount of both at aU luM 
the appetite of the individual animal. The rations of allltoiti 
have been at all times precisely alike, except as to aoMift i 
some slight variations which they established themselves M 
grain and coarse fodder. 

Every opportunity possible has been afforded, regardlesic 
pense, for individual differences and breed peculiarities t 
pear. 

Neither this nor any similar experiment is absoutely jost 
the breeds. The conditions have been made alike for aU, e 
as to the amount of food each chose to take. But like oond 
cannot be taken as being equally favorable to all. The in 
of an experiment which should afford each its best cond 
would include those so dissimilar as to make the results not ca 
of comparison. Likely this is as well as could be done, thoi 
certainly affords conditions more nearly natural to some tb 
others. There is no doubt, that if they had been kept in 
yards, with a higher proportion of coarse fodder, the results i 
have been greatly different, both absolutely and relatively, 
whole experiment may be taken as one employing a heavy 
ration, for the bunch consumed as many pounds of grain 
coarse fodder if the latter had been equally dry. 

The plan was to secure as nearly typical specimens of the t 
as possible. There were originally two each of the five bj 
Galloway, Holstein, Hereford, Short-Horn, and Devon, but 
dents deprived the station of one of the Short Horns audo 
the Devons. 

It is not thought that either breed suffered in the loss. li 
be regretted, but it is not always possible to carry ten anima 
two years and a half and all remain in every way normal, 
is mentioned lest the experiment be criticised for furnish inR 
one specimen of these two breeds. This loss is to be regrette 
even the two is too small a number to estimate their per 
equation ; and not till after that is done can any difference io h 
be folly established. 

The grain ration was made up of com and oats (either who 
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and, instead of holding twenty-fourth rank in education, she will 
soon take a place in the front, if not in the lead. 

The institution has experieDced steady growth ever since it was 
founded. The number of students has increased, and new build- 
ings have been erected for their accommodation. The last one 
was built in the fall of 1890, imd is devoted exclusively to veter- 
inary medicine and science. The new chemical laboratory, dedi- 
cated last mooth, is constructed according to the latest improved 
plan, and students have the best opportunities for study in all 
branches of chemistry. In the botanical laboratory is found 
specimens of plant-life from many parts of the world, and several 
herbariums both of our own flora and many plants from other 
countries. 

In the mechanical laboratory is found tools and power for the 
various branches of mechanical art. The physical and electrical 
laboratories are supplied with the necessary appliances and appa- 
ratus for those studies. 

The departments of physiology, geology, and zodlogy are in the 
main building, and are as well equipped as the former circum- 
stances would allow. Students are encouraged, in the natural 
sciences especially, to original and independent investigation; and 
to facilitate this, excursions are made to places of especial geologi- 
cal, botanical, or entomological interest. In connection with the 
university is a biological club, consisting largely of professors 
and students who are doing advanced work in biology. 



Among the many needs of the institution may be meni 
hall for military drill, a fire-proof building in which to p 
valuable geological and botanical museums and the librai 
class-rooms, and better equipment in all departments. 
partments will be added to the institution, whose needs, wj 
of the present departments, will be well supplied ; for tb< 
gate support is now adequate to a gr*»at institution, whi 
State University is destined to be. E. E. B 

ColumbOB, O., April 8. 



BOOK-REVIEWS. 



Mioced MetcUa, or Metallic AUoys. By Arthur H. Hiorns 
don and New York, Macmillan. 12^. $1.50. 

In this serviceable and timely volume Mr. Hioms not on! 
his subject up to date, but deals with it in a manner well 
to the requirements of students and practical men. In tl 
ticulars he has followed the same methods used by hit 
previous works in the same line, — " Elementary Meta 
*» Practical Metallurgy,'' and "Iron and Steel Manufactun 
wish, though, he had omitted the first clause of his title, 
metals," no matter how common the term may be in tl 
trade, cannot fairly be considered as equivalent to *' 
alloys : "' in other words, a true - alloy is not a mere mi: 
metals. Aside from this, there is no fault to And with tl 



Publications received at Editor's Office, 
March 30-April 4. 

Cammanv, D. M. The Physical Diagnosis of the 
Diseases of the Heart and Lungs and Thoracic 
Aneurism. New York, Putnam. 188 p. 16*^. 
$1.26. 

Daviss, T. a. Am I Jew or Gentile f Bead and see. 
New York, E. H. Ck>ffln. 87 p. 16«. 

Fluobl, F. a Universal En^lsb-Oerman and Ger- 
man-English Dictionary, vol. I. Part 1. Braun- 
schweig and New York, Westermann. 198 p. 4*'. 
91.00. 

Emoflaoh, a. a Sound-English Primer. New York, 
Bteohert. 68 p. 18«. 

Lajikxstbr, B. B. Zoological Articles contributed 
to the "Encyclopedia Britannica,'* etc Edin- 
burgh, Black; New York, Scribner. 196 p. 4«. 
S6.00. 

Maxwbll, W. H. Advanced Lessons in English 
Grammar. New York, Cincinnati, and Chicago, 
Amer. Book Co. 887 p. 18«. 60 cents. 

Nbwsdbalbr's and Publisher's Bulletin. Vol. I., 
No. 1. March 8, 1891. New York, Newsdealer's 
and Publisher's BulL Pub. Co. 84 p. 4^ Slper 
year. 

QUACKBMBOS, J. D., and others. Appletons' School 
Physics. New York, Cincinnati, and Chicago, 
Amer. Book Co. 644 p. 18«. $1.20. 

SiOTHsoNiAif Institution, Annual Eeport of the 
Board of Eegents of the, showing the Operations, 
Expenditures, and Condition of the Institution 
to July, 1889. Washington, Goveinment. 816 p. 
8«. 

U. S Dbpartment or Aorioultubb. Proceedings 
of the Seventh Annual Convention of the Asso- 
ciation of Official Agricultural Chemists held at 
the 17. S. National Museum, Aug. 88, 89, and 80, 
1890. Washington, Government. 888 p. 8*. 

A SYSTEM OF 

EASY LETTERING. 

By J. H. CROMl^BIiIi, Pb.B. 

Twenty six different forms of Alphabets. The 
space to be lettered is divided into squares, and 
with these as a guide the different letters are drawn 
and inked. Price^ 60 cento, p(Mtpaid. 

E. & F. N. SPON, 12 Cortlandt Street, New York. 

SCIENCE CLUBBING RATES. 

lOjg DISCOUNT. 

We will allow the above discount to any 
Bubscriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

H. D. C. HODGES, 47 Lafayette Plaee, I. Y. 

Old and Rare Books. 

BACK NUMBERS and complete sets of leading Mag- 
azines. RaU9 Uw, AM. MAG. EXCHANGE. 
Schohane N V 



•* The Week, one of the ablest fMipers on the con- 
tinent." — Deicriptive America. 

THE WEEK. 

A CkiHodian JaumcU of Politic*^ Literature^ Science 

and Art. 

PUBLISHED EVERY FRIDAY. 



$3.00 per Year. 



Sx.oo for Pour Mooths. 



THE WEEK has entered on its EIGHTH year of 
publication, greatly improved in every reepect, 
rendering it more wortby the cordial support ox 
every one interested In the maintenance 01 a flrst- 
claaa literary JoumaL 

The independence in politics and criticism which 
has characterised THE WEEK ever since its first 
issue will be rigidly maintained ; and unceasing ef- 
forts will be made to improve Iti literary character 
and Increase its attractiveness as a journal for the 
cultured home. Many new and able writers are 
now, or have promised to become, contributors to 
its columns, and the constant aim of the Publisher 
will be to make THE WEEK fully equal to the best 
literary journals in Britain and the United States. 

As heretofore, Pbof. Goldwin Smith will, from 
time to time, contribute articles. London, Parisu 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Speclsil Ottawa Letters will appear during the ses- 
sions of Parliament. 

THE WEEK being the same sise as ** Harper's 
Weekly,*' Is the largest paper of its class on the 
continent. 

niTD FOB FBI! BAMPLI OOPT. 

C. BLACKER ROBINSON, Publisher, 

5 Jordan St., Toronto, Canada. 

THE 

AMERICAN GEOLOGIST FOR 1891 

AND 

BIER'S HEW ATLAS OP THE lETROPOU- 
TAH DISTRICT, 

will be given to ]Vei¥ SulMCribers to the 

Geologist for $35.00 (which is the regular 
price of the Atlas alone) , if ordered through 
the Geologist. 

For other premiums see the Geologist for 
Nov., Dec, and Jan. Address 

THE GEOLOGICAL PUBUSHING CONPANT, 

ninneapolls, Rllnii* 

THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botany in 

all its departments. 

as cents a number, $3.50 a year. 

Addre« PUBLISHERS BOTAHiCAL GAZETTE, 

rravrfordsTllley Ind* 



Publications of the University of Penn 

SERIES IN 

Philology, Literature 
Archaeology. 

Vol. I. now ready. 

1. Poetic and Verse Criticism of the Beigi 

beth. By Felix E SohelUng, A.M., 
Professor of English Literature. $1.0( 

2. A Frafment of the Babylonian " Dibba 
By Morris Jastrow, Jr., Ph.D., Pro 
Arabic. 60 cents. 

8. a. IIp6f with the Accusative. 6. J^Tote 
sase in the Antigone. Br William A. Li 
A.M., Professor of the Greek Languae 
erature. 50 cents. 

4. The Ghkmbling Games of the Chinese is 
P&n t4n and P&k kdp pi(l. By Stewt 
Secretary of the Museum of Arohn 
Palsontology. 40 cents. 

Jn preparation. 

The Terrace at Persepolis. By Morton Tl 

Ph.D., Professor of Comparative Philo 
An Astec Manuscript. By Daniel G. Brin 

Professor of American Archeology ant 

tics. 
A Monograph on the Tempest. By Horao 

Fomess. Ph.D., LL.D. 
Recent Arch»ologioal Explorations in N( 

By Charles C. Abbott, M.D , Curat< 

American Collections. 
Archeological Notes in Northern Morocco 

cott Williams, A.M., Secretary of the 

of Egyptian Antiquities. 
a. On the Aristotelian Dative, b. On a F 

AHstotle's Rhetoric. By William A. U 

A.M., Professor of the Greek Lang 

Literature. 
A Hebrew Bowl Inscription. By Morrif 

Jr., Ph.D.. Professor of Arabic. 
The Life and Writings of Geor&e Gasoc 

Felix E. Schelling, A.M., Assistant Pi 

English Literature. 
The Papers of this Series, prepared by ] 
and others connected with the university 
sylvaaia, will take the form of Monograi 
subjects of Philology, Literature, and Ar 
whereof about 200 or 850 pages will form a 
The price to subscribers to the Series wi 
per ▼olame; to others than sabscrlbers, 
volume. 

Each Monograph, however, is complete 
and will be sold separately. 

It is the intention of the University to is 
Monographs from time to time as they shi 
pared. 

Ea<^ author assumes the responsibility < 
contribution. 

ISr. D. O. HODGH 

47 Lafayette Place, Mew T 

BOOKS I How to set tliem. If tb 

book or pamphlet that yon want, write to U 
Book Agency\ 47 LafayettelPlaoe, New Toi 
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yet remaliiB to be leanied on the subject of which it treats ; 
lat which is already kuowa. or at least the essential or 
ble part of it, is lucidly presented. 

author takes up the subject of alloys where ordinary melal- 
al treatises finish with it, and goes at once into the practical 
' it, including the various naes to which the alloys are put. 
30 gives a brief account of the properties of the separate 
), and of the effects of certain elements upon them. Com- 
kl metals are not chemically pure; and as the presence of 
ities oft«n prodQces cbaracterislic reauLta, which may be a 

guide, this part of the book will have a special value to 
Factureta. A short account of chemical terms and principles 
:n for persons not familiar with chemical processes. 



AMONG THE PUBLISHERS. 



: Aouerlcan Academy of Political and Social Science has 
SBued the fourth number of its .4nnals Tlie rolume just 
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issued dtala with the "Genesis of a Written Constitution," by 
Professor Morey of Rochester; "Natural Law," by Profeator 
Taylor of Michigan; "Compulsoiy Voting." by Ur. F. W. Holla 
of New York ; and '* The Wealth Concept," by Profess(» Tuttle of 
Amberst. Another article treats of economic instruction in Italy, 
and Rives an account of the university system. The proceedinj^ 
contain a discussion of the Original Package decision by Uessrs. 
Budd and WInteieteen of the Philadelphia bar. In addition to 
the AnTiais, the American Academy of Political and Social Science 
issues from time to time sopplementary volumes of interest to 
students of economics and politics. Tbe first of these, the 
" History of Statistics," by Professor August Meitzen of Berlin, 
has just appeared. 

— Heinemann of London announces a new volume dealing with 
the much-discussed Harie Baehkirtaeff, entitled " The Social Life 
of Haiie Bashkirtsefl. lieing Extracts from her Letters and Jour- 
nals, illustrated with Drawings and Studies." 
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I dyspepsia the stomach 
to assimilate the food. The 
1 Phosphate assists the 
icened stomach, making the 
:ess of digestion natural and 

B. S. McCoMS, Philadelphia, says: 
■ed it in uervoiu dyspepsia, with suc- 

W. S. LEOifABD. Hinsdale, N. H., 

be best remedy for dyBpepaia that ha 
ome nndor my notice. ' ' 

T. H. Andkews. Jefferson Medical 
^, Philadelphia, says: 
, wonderful remedy which gave me 
gratifying results in tbe worst forma of 

criptive pamphlet free. 
Rumftrd Chwnical Workl, ProvldMO, R. ii 
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Speech Reading aod Articulation 
Teaching. 

By A. MELVILLE BELL. 

Price. 25 Centg. 

Practical Instructions in the Art of Reading 

Speech from the Mouth j anil in the Art of 

Teaching Articnlation to the Deaf. 

[TbU Work-written at the auggeation ot IClM 

Sarkh Fuller. Principal oC the Hnnuie Stuin School 

(or the Deat. Boston, Uasa — U. so tar lu known, tbe 

llTBl Treatise published on ■■ Bpeeoh Beading.") 

FroMpriiuiipaftaflntlHuUiiH* forthrVeaf. 

^' Admirable In Its coaelBeu0As» clearoeqa and free- 

•' The simplicity and perfection o( this litUe booit. 
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lon tesutaer should study ft." 
lartieen and simplicity, wltbovt 
uEillDu aymbolH that trouble the 
, The eierctses given loBpeeoh- 
is are especially intereallag. And 
e tor tbe student ot pbonetloi." 
le Notft. 
•„• The above work may be obtained, by 

order, through auy bookseller, or post-free 

on receipt of price, from 

N. D. C. HODGES, 

47 Lalajette Plact, lew lork. 



DMERICIIN HERO-MYTHS. 

A Study lu the >ailre Rrllslooi ot tb* 

Bj D, a. Bribtos. M.D, M". 81. rs, 

THE CRADIE OF THE SEMITES. 

By D. G. Bbihtoi'. U.D.. and Uohbu JASTKaw. Ja. 
Ph.D. »'. 80 cents. 

N. D. C. HODG£S, 47 Ijfaj-elle PI., Hew York. 




DO YOD INTEND TO BDILD? 



The " Atlas of .Sensible Low Cost Houses, with Supple- 
ment " (sent postpaid on receipt of $2) will aid you, no 
matter what style of house you may intend to build. 

N. D. C. HODGES, 

47 Lafayette Place, New York. 
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A NEW MONTHLY 

THE INTERNiTIONtL 

JOURNAL OF ICROSGOPY AND 

NATURAL SCIENCE, 

THE JOURNAL OP THE 

Fosm ncEOscopicu m iesle? 

UTDEillSI^' SOCIETIES. 

Edltad by IIFREO ILIEN ud Rev. 

ViLLIAM 8HER8. 

CONTENTS OF IPIIL NUMBER: 

Notes on the Anstomj of the Cicindela-Sez- 



Aspect of the HeBVSDB — April, __. . 

A ProteBt against ladiacriminate Collecting. 

Color PhotogrBphy. 

Maion' s Improved Ozy-hydrogen Lantern and 

Table Uicriwcope. 
Science JottinfcB. 

Cotton in the Holy Land. 

Cuba breaking in Two. 

OraftioK Human Skin. 

Limit of Magnification for Photo-Hicn^- 
raiAy. 

Death of Dr. Brady, F.B.S. 

Condenser for the Microscope. 

Dormant Bads in Woody Dicotyledons. 

ExH&iination of Infnsona. 

Examination of Drinking Water. 

The Anaihilation of Smoke. 

Boiler-Cleaning. 

Cure for Lock-Jaw. 
Collectors' Note* for.April. 
Correspondence . 
Parasite in Vaucberia. 
Local Societies. 

"^"$1.75 Per Year. 

To Science subscribers, $1.00 for cme year. 
" " " BO cents for six mos. 

A Joarnal of Entomology, published monthly 
by the Cambridge Entomological Club. 
ta.OO per year, $6.00 per volume of three 
years. VolnmeVl. began in January, 1891. 
Back volumes for sale at $5.00 each. Vol- 
ume I. sold on(f in complete seta. 
N. D. <:. HODGES, 
Oeaetnl Agent for the United States ud Oanads. 

BEADT SOON. 

THE LABRADOR COAST. 

A Journal of two Summer Cruises to that 
region: with notes on its early discovery, 
on ihe Eskimo, on its physical geography, 
geology and natoral history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsnla. 
By ALPHEUS SPRING PACKARD, M.D.. Ph.D. 
8°, about 400 pp., $3.50. 

fossilTesins, 

By CLARENCE LOWN ind HENRY BOOTH. 

This book is the result of an attempt to 
collect the scattered notices of fossil rasins, 
exclusive of those on amber. The work is of 
interest also on sccount of descriptions given 
of the insects found embedded in these long- 
preserved exudatioDii from early vegetation. 



NEW BOOKS. 

JUST PUBLISHED. 

THE AMERICAN RACE: 

By DANIEL G. BRINTON, H.D. 
A Linguistic Classification and Ethnogr^>Iuc 
Description of the Native Tribes of North 
and S<nith America. This is the first at- 
tempt ever made to classify all the Indian 
tribes by their languages, and it also treats 
of their customs, retigions, physical traits, 
arts, antiquitiaB, and traditions. The work 
comprises the results of several years of 
stndy in this special field. ' 

Price, postpBid, tS. 

BY THE SAME AUTHOR. 

RACES AND PEOPLES. 

"The book )■ good, tboroughl; good, and Hill long 
remain the best acoesalbte ejeraents^ eUuu^p^phy 
in flur laDgOKB."— nk« I.-hrudan Uaum. 

"We Btronglr lecommend Dr. Brintou's ' Rwtea 
sad Peoples' to both beglnDetB and sohoUrs. We 



Fact and Theory Papers 



If. . 

" Tba iDSsUmable Imporlance of the subject, tb* 
emluawie of tbe auttior, and (he novelty ot his wcrt, 
all oomblne to render the Ulils treailBe wortfar « 
special oonslderailra. . . . We beattilT commnd 
Dr. Hambleton's boi^st, sod wish there were mm 
— 1 !„ "^gditorlal, Bo'tim Oailt AdvertUtr, 



] IL THE SOCIETY AND THE " FAD." 

BrAmXTOHHlMaut, Ihq. ll°. XOoents. 
."Mr.HcrKOD foDDds a saostble and IntsrMfei 



"Bis book la an sioellent one, sod ve eui hautlly 
reoonnsend It u an tntrodaatorr muiaal ol ethnol- 

"A uselal and retltj Intereatlng work, wMeh de- 
serrfls to bo widely read sod studied both In Kurope 
and AqiBilOB."— fiWoAton CKag.) Herald. 

"Thlsvalume Is moat stlmDlating. It 1b written 
with great olesmeu, so that snybodT oan under- 
stand, and while In some ways, perloroe, aapeifloUL 
gcnaps very well thH oomplete fleld of humanltj."— 
ne Ntw York Timet. 

"Ht. BrIntoQ iDTeatahlaiclentlfle Ulustratlons and 
meaaarements with an Indescribable oharm of nar- 
retloo, so that 'Raoea and Peoples.' avowedly a reo- 
otd of dlsoolered faots. Is In reality a strong stlm- 
alant to the Imagination."— Philadelphia Public 

"^i work Is Ihdlspenaable to the student who re- 
quires so IntelUgent guide to a oourae of etboo 
graphlo reading.' —J%(la<l(fpkfa Timet. 

Price, p«8tpald, •l.rs. 

THE MODERnIalADT ; or, Suf- 
ferers torn ' Nerves,' . 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in oar mode of treating Nenras- 
tbenia, consequent on the wide ignorance of 
the snbject wbicb still prevails; in the sec- 
ond part, attention is drawn to the principal 
canses of the malady. The altagon forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at vanons time* been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 
la*, 184 pp., tl.60. 

THE WINNIPEG COUNTRY; 
ROtcHBC rr im ii eclipse piim. 

A. KUCUEfiTEK FELLOW. 

(S. H. SCDDniB.) 

With thirty-two Illustrations and a Map. 

13". $1.50. 

"The story IB a piquant, goud-humored, antertaln- 



'• The picture ot oar desolate 
tory tweoty-Bve years ago. In oontrast with Its 
oivllized aspeot ta.dBy. and the pleasant leaturea of 
the writer's style, eonstltnte tbe claims ot his little 
book to present attention."— TTie Dial. 
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oentaiT.' "— ffnrTor* Am, 

III. PROTOPLASU AND LIFE, ft . 

ar. roz. W. 7C cents. 

■■T» Mcommended to those who are not spBdtt 
Isl^"— Okrlfflan Union. 

" Pbyslctans will eujoy their reading, and Bsd It 
them nveb food for Oioatht."—Bt. Louit MtM»l 
and Burgieot Joiimsf. 

" Nr. IMi revlewB iCie history at his salqect >tt 
knowledge and skUL"— Open COtirl. 

■■It Is of eitreDielni«reBL-'-J(««ral Agt. 
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IV. THE CHEROKEES IN PR&«>- 

LUUBIAN TIMES. By CVKD* THOMia IT.H. 

"~ """ "las Blreadi preseniad to tbe paUK 

for bsllsnup tbe caar^ees •■* 
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an Imponani oontrlbutlon lo ths llterala»<tai 
Columbian dlooovery wtalcb will doubtless M*> 
durlnc the coming two years. 

"A valuable oontrlba-lon to the question, 'tis 
were Che mound -bailders I ' "SeviTOTi: Tfmn. 

"Professor Cyrus Thomas underukea to tn> 
back the evldenaes o( a single Indian tribe IdM W 
prehhitotlo or mouDd-ball'" " 

" An InteresUuc paper.' 

V. THE TORNADO. 

i£*. n. 

■* The lluie book is extremely Inleresttnc."— A» 
tan Trantcrtpt. 

"A book wbloh wtll nnd 
obapcer on 'Tornado Insnn 
all propertT-bolders In ihe to 
Herald. 

" 'ThoTomarto'lBa popiili 
tant provlnoe bl mcleorulogy 

Berries, may be regarded as 

jOiiaLtdftr, 

VI. TIME-RELATIONS OF MENTAL 
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mental aots."— Tie Cfiiic 

VII. HOUSEHOLD HYGIENE. ^ 

HiBT TaTlDR BisgiLL. IV. TGoeuts. 

" A eensilile broobure."— fimoMim Boole. 

" Praotloal and MuBlble."— i>u«l{c Opinio*. 

•• The advice and eicelleni Information wl 
ooalaiDB are tersely and Intelllf eoily eipressio. - 
Botton Mtdical and SurffiaU Jottmat _^ 

" Praotloal and simply written."— ^ninf^klif *'' 
pubtiatn. 

"Tbe best monocraph on home hygleM.''''' 
ItOuit Olob^DfimocrQt. 

In Preparatiim. 

VIII. THE FIRST YEAR OF CHIt-P* 
HOOD. Br J. Mask BiLDwn. 
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about 80,000 years ag;o. But Professor Gkikie shows that 
man, using paleolithic or rough stone implements, was liv- 
ing in France and southern England during this last glacial 
epoch. When the latest ice departed, permitting men to 
extend north over Scotland and north-western Europe, they 
had already reached their neolithic stage, using smoothly 
.ground and polished stone implements. 

The alternative theory of the cause of the accumulation of 
ice-sheets, which is held by Dana, Upham, and LeCk>nte, 
ascribing the cold climate to elevation of the glaciated areas 
as high plateaus, so that they would receive snowfall during 
the greater part of the year, seems to Professor Gkikie very 
improbable, and a large portion of his last lecture was de- 
voted to its refutation. This explanation, however, would 
accord with the estimates of the length of post-glacial time 
before noticed, and would seem more consistent with the 
probable antiquity of man, and with his known rate of de- 
velopment of skill in the manufacture of implements and in 
all the useful arts. 



TREATMENT OF FUNGOUS DISEASES.* 

That many of the most destructive diseases of cultivated plants 
can be and are every year almost completely controiled, is a fact 
perfectly well known to those who are familiar with the subject; 
but it has as yet come to be realized by very few, relatively, of 
those to whom it is of the greatest importance, — farmers, garden- 
ers, fruit-growers, florists, amateurs, and others. 

The practicability and great money value of proper treatment 
in the case of various plant-diseases, which, in the absence of such 
treatment, would reduce the yield of important crops to almost 
nothing, have already become apparent to some cultivators who 
have been progressive enough to try for themselves, or who live 
near the experimental fields or orchards of experiment stations, or 
of progressive neighbors. The vast majority, however, of those 
who should be most interested have been heretofore too indifferent 
or too sceptical even to investigate the basis of the very strong and 
positive statements which have been made concerning the efficacy 
of preventive treatment for fungous diseases of plants. 

From the nature of parasitic fungi, and the fact that they are 
for the most part parasites within the tissues of their hosts, it is 
evident that our efforts must be directed toward preventing their 
attacks. The present state of our knowledge does not enable us to 
stop the development of a parasite within its hoet-pUnt, without 
injury to the host, after it has once obtained a foothold. 

The various forms of preventive treatment for a given disease 
fall naturally under two heads,— field and orchard hygiene, and 
individual protection. The former includes the minimizing of all 
sources of infection by the removal of rubbish, of remains of 
diseased plants or fruits, or of wild plants which may serve as 
propagators of the disease. The latter includes the application to 
the plants to be protected of substances in liquid or solid form 
which shall fortify them against the attacks of fungi which cause 
disease. Such substances are known as *< fungicides.'' Since 
different fungi attack their hosts in very different ways, since 
their modes of development and the effects which they pro- 
duce differ widely, it is plain that no all-embracing, rule can be 
laid down for the treatment of fungous diseases. Certain princi- 
ples of general applicability can, however, be stated, certain gen- 
eral directions can be given, and instructions regarding the prepa- 
ration and application of those fungicides which have been proved 
to be most useful and effective can be furnished. 

There are definite laws of health for plants as well as for ani- 
mals ; and in one case, as in the other, neglect of those laws invites 
disease. In the first place, plants which are expected to grow 
and thrive must be furnished with an abundance of the materials 
necessary to growth. Weak, poorly nourished plants suffer the 
attacks of parasites of all sorts, and have no power to resist them. 
Second, where a crop has suffered from a fungous disease in one 

■ Atatraot of BaUetlii Xa a9 a/ ^^ MMSioliasetts State A«rioalkural Expert 
ImeatSUtloo, for April, I89t^ bfjA"^^ ^^^ Hamphrey. 



season, and a good crop of the same kind is desired in tb 
ing season, every tangible trace of the dist-ase must be i 
For example : if a vineyard has suffered from mildew or b 
all diseased leaves and berries should be collected at tk 
the season with scrupulous care, and wholly burned ; and 
advice applies to a large list of cases. Thus incalculable 
of the spores of the fungi of the respective diseases wH 
vented from infesting the next season's crop. In sot 
where the spores remain in the soil, as in the stump-foo 
bages or the smut of onions, the attacks of the disease cai 
avoided by rotation with crops upon which the fungus in 
cannot live. Third, wild plants, which, being nearly reli 
given cultivated one, may be subject to the same disease, • 
bear a complementary spore-form of a pleomorphic fungu 
becarefully excluded from ^he neighborhood of cultivai 
Thus, wild cherries or plums, which are equally subjec 
black* knot, should be kept away froin plum-orchards, and 
fields should be kept free of pig-weed, since both pi 
attacked by the same mildew; and again, since red ced 
one spore form of a fungus whose other form is the rust < 
leaves, it is plain that they should not he allowed to gro«r 
apple* orchard. 

Now, when the general hygienic conditions have been 
unfavorable as possible to the development of disease, we 
sort finally to the special protection afforded by the use < 
cides. 

These preparations, when properly prepared and when 
at the right times and in the right way, have been aba 
proved to be of the greatest value, and often to determnie 
ference between a full crop from plants on which they i 
and practically no crop where they are not applied. 

But the fact cannot be too strongly emphasized that eva 
depends upon how they are prepared, and upon how aa 
they are applied. The bulletin gives somewhat •full inil 
how to prepare and apply the most valuable fungicides, m 
general hints ifhen to apply them as will be of servin 
proper times for their application vary so much with 
conditions, however, that instructions on this point nni 
an important part of the special directions for any p 
case. ! 

The protective quality of most of the best fungicides lk| 
fact that they contain a certain proportion of copper; and, 
four recommended as applicable to most cases of fungous d 
three contain it as the essential constituent. 

The Bordeaux mixture requires six pounds of sulphate 
per, four pounds of quicklime (fresh), and twenty- two gi 
water. ^ 

The sulphate of copper, known to the trade also as Uu' 
or blue-stone, is dissolved in two gallons of water. The i 
will be hastened if the water be heated and the sulphate pul 
After the solution is complete, fourteen gallons of water ai 
to it. The quicklime is slaked in six gallons of water, am 
thoroughly until it forms a smooth, even mixture. Afters 
for a short time, it is again stirred, and added gradnalij 
sulphate solution, which is thoroughly stirred meanwhfl 
mixture is then ready for use, though some experimenten 
mend further dilution to twenty-five or thirty gallons foi 
uses. It should not be prepared until needed, and should 
fresh, as it deteriorates with keeping. Since the lime 
merely in suspension, and is not dissolved, the mixture si 
strained through fine gauze before entering the tank of th 
ing-machioe, so that ail of the larger particles which mi] 
the sprayer may be removed. 

Ammoniacal carbonate of copper, in its improved form 
pared from three ounces of carbonate of copper, one p 
carbonate of ammonia, and fifty gallons of water. 

Mix the carbonate of copper with the carbonate of an 
pulverized, and dissolve the mixture in two quarts of hoi 
When they are wholly dissolved, add the solution toenoog 
to make the whole quantity fifty gallons. This prepant 
been found to be better and cheaper than that made aoooi 
the original formula, which is as follows : — 

Dissolve three ounces carbonate of copper in oneqoai 
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mia (88^ B.), mod add the solation to twenty-five gaUons of 
r. 

Thaxter of the CoDnecticut EzperimeDt Station suggests 
% very large saving may be made by preparing the carbonate 
pper by Uie following method, instead of buying it, as its 
et price is much greater than that of the materials necessary 
s preparation. Take two pounds of sulphate of copper and 
ve it in a large quantity of hot water; in another barrel or 
llssoWe two and one-half pounds of carbonate of soda (sal 
in hot water. When both are dissolved and cooled, pour 
^dtk solution into the copper solution, stirring rapidly. There 
eaolt a blue-green precipitate of carbonate of copper, which 
be allowed to settle to the bottom of the vessel. Now draw 
e clear liquid above the sediment, fill the vessel with fresh 
\ and stir up the contents thoroughly. After the copper 
Date has once more settled to the bottom, again draw off the 
flnid above. The carbonate may now be removed from the 
I and dried, when it is ready for use. From the amount of 
iloiie and sal soda given above will be produced one pound 
vper carbonate, and the amount of each necessary to produce 
ivea amount of copper carbonate is easily calculated. 
phate of copper is used in solutions of varying strength for 
n q[iecial cases. 

pbide of potassium, known also as sulphuret of potas- 
or liver of sulphur, has been found useful in the treat- 
of diseases caused by those fungi known as '* powdery 
wa,*' especially on plants grown under glass. It is ordinarily 
in the proportion of half an onuce of the sulphide to one 
I of water. 

> one of the above fungicides chosen as most available under 
Hg conditions is now to be applied to the plants which it is 
d to protect against disease. In the special case of the grain 
• tiie only effectual treatment is that applied to the seed- 
iinoe these fungi depend for their propagation upon the 
I which adhere to the grain and germinate with it. They 
i attack the host-plant after it has fairly passed the seedling 
and the adhering spores may be killed before planting with- 
ijory to the seed. But ordinarily the fungicide must be 
Ig^iiy applied to the whole of each growing plant in the form 
flna qpray, so that the plant is completely wet, but not 
fi» Perhaps a practical measure of the proper amount of a 
to be applied to a plant may be obtained by stopping as 
plant is wholly wet, and before the solution begins to 
it. In order to insure a fine and even spray and 
■QT of materials, especial care should be used in secur- 
•oper nozzles. The ordinary spraying-nozzles used with 
or with small hand-pumps are utterly unsuited to this 

has been said, the question when to apply is of the first im- 
108 in dealing with any disease, but the answer varies with the 
a hand. In general, however, let it be remembered that all 
sent is preventive, that plants once attacked are lost, and 
praying must therefore be prompt and early. In the case 
l aca a e of an herbaceous crop like potatoes, the first spraying 
1 be given at once on the appearance of the disease in any 
i the field or in a neighboring field. The same applies to 
re of woody plants, which have previously been free from 
e; bat where grapes or apples, for instance, were attacked 
ear, treatment should begin with the beginning of growth, 
hookl proceed on the assumption that the disease will re- 
r if not prevented. In any case, after spraying is begun, it 
be repeated until danger is past (a very variable period) at 
vis which may average ten days or two weeks, but will 
according to circumstances, depending especially on the 
at o# rainfall, which washes the copper salts from the plants, 
widen a new application necessary. It is always best to 
an occasional plant or row of plants untreated among the 
d ones, to famish a basis for judgment as to the efficacy of 
aatment. 

I eameatlj hoped that many persons in the State who have 
fid in the past from fungous diseases will this year undertake 
te meaaorea to avoid such losses, and will communicate 
intention to do so to the station. 



SCHOOL OF APPLIED ETHICS, SUMMER SESSION.' 

Beoinnino early in July, and continuing six weeks, there will 
be held at some convenient summt-r resort in New England or 
New York a school for the discui^sion of ethics and other subjects 
of a kindred nature. The matter to be presented has been se- 
lected with regard to the wants of clergymen, teachers, journal- 
ists, philanthropists, and others who are now seeking careful 
infcHrmation upon the great themes of ethical sociology. It is be- 
lieved that many collegiate and general students will also be 
attracted by the programme. Speakers and subjects will be, so 
far as arranged, as follows : — 

L Department of Economics, in charge of Professor H. C. 
Adams, Ph.D., of the University of Michigan. 

Professor Adams will deliver eighteen lectures (three during each 
of the six weeks) on the history of industrial society in England 
and America, beginning with the middle ages, and tracing genet- 
ically the gradual rise of thoee conditions in the labor world which 
cause so much anxiety and discussion to-day. 

Along with this main course will be presented (1) three lectures 
by President E. Benjamin Andrews, — one on the evils of our 
present industrial system, one on socialism as a remedy, and one 
on the better way; (2) three lectures by Professor Frank W. 
Taussig, Ph.D., — one on distributive and credit co-operation, one 
on productive co-operation and profit-sharing, and one on work- 
^ngmen*s insurance; (8) three lectures by Hon. Carroll D. Wright 
on factory legislation; (4) three lectures by Professor J. 6. Clark,. 
Ph.D., on agrarian questions, discussing rent and tenure, and 
considering the agrarian element in the farmers* alliance move- 
ment; (6) three lectures by Albert Shaw, Ph.D., — one on the 
housing of the poor in Paris, one on the housing of the poor in 
London, and one on Qen. Booth's scheme for relieving poverty 
(the first two of these lectures will have especial reference to the 
question of rapid-transit facilities in cities) ; (6) three lectures by 
Professor E. J. James, Ph.D., on labor and industrial legislation 
in Europe. 

In addition to the above, two lectures are expected from Mr. 
Henry D. Lloyd of Chicago, giving chapters in the industrial his- 
tory of the United Statea. 

If there be sufficient demand for it, special instruction in the 
principles of economics will be provided. 

' II. Department of the History of Religions, in charge of Pro- 
fessor C. H. Toy, D.D., of Harvard University. 

Professor Toy will offer a general course of eighteen lectures, 
extending t hrough the six weeks, treating the history, aims, and 
method of the science of history of religions, and illustrating its 
principles by studies in the laws of religious progress, with ex- 
amples drawn from the chief ancient religions. Among the 
topics will be the classification of religions, conceptions of the 
Deity, religion and superstition, sacrifice and the priesthood, the 
idea of sin, religion and philosophy, religion and ethics, sacred 
books, religious reformers and founders. 

The provisional scheme for the special courses is as follows : 
<* Buddhism,*' Professor M. Bloomfield, Johns Hopkms Univer- 
sity ; ** The Babylonian-Assyrian Religion,*' Professor M. Jastrow, 
University of Pennsylvania ; *< Mazdeism,** not yet provided for; 
*< Islam,*' Professor G. F. Moore, Andover Theological Seminary; 
'*The Greek Religion," not yet provided for; ** The Old Norse 
Religion," Professor Q. L. Kittredge, Harvard University. 

It is hoped also to arrange a set of Sunday-evening lectures, in 
which the positions of tarious religious bodies, Catholic, Protes- 
tant, and Jewish, will be expounded by prominent members of 
these bodies. 

lU. Department of Ethics|f^in charge of Professor Felix Adler, 
Ph.D., of New York. 

Professor Adler wiU offer a general course of eightren lectures, 
extending through the six weeks, on the system of applied ethics, 
including a brief surrey of the various schemes of classification 
adopted in ancient and modem ethical systems, the discussion of 
the relation of religious to moral instruction, of the development 
of the conscience in the child, etc. The scheme of duties treated 
will embrace personal ethics, social ethics in general, the ethics of 

> From April namber, iBtamatlonal JoonuU of Bthioa. 
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the faailr, Ibe cthla cf the prattaeiout, tlip ethin of puliiim, the 
atbiea of hieodahip, tbe etbica of reli|{i«aH afwociation. Tlie 
aeteme of dniiM will ba treated with 8|>Mial teterenc* to the 
■Kval instmctkn of childtCB. 

The proTi«ioiul pngrainaM for the special rounted io iliia de- 
partBtent it m fal1o««: "Introduc.tion In an Ethi?al Theory," 
three lectnrea by W. H. Baiter ; " The Treatment of the Criminal 
hf the Stale," three kdorea 1^ Dr. Charlton T. Lewis; ■• Eiliics 
■ndJnrapmdeaae;'' " The Ethical IdeM ot the Stale;" "HiBtnry 
of Teupennoe LegWalion." The names of B|iecial lecturers not 
(it<a Mill be annooooed lUer. 

The tnitian (or the eatii* Khool, iDcluclin^ all llie leclurnt in 
Ike thne defMrtoseoti, will be ten dollam. Nutiue of the place 
deteradoed npoa will be pnUiriied at an earlj- dal«. For fuller 
iafaniation in referenoe either to the inrtruction or ii> arrange- 
mnti for boarding, and tha like, ap[diualion shoull he made to 
V iottmot H, C. Adama, dean of Summer School of Applied 
Ethka, laOS Cbertnot Street, PhiUdelphia, Penn. 
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in France. 



1.20. !«91.8aj«. "The French 
Acidemj of Hedicine is joat now the acene of a atruKKle between 
those who are in favor of a law making VAecination coiiipuldury. 
and the others who think that the present permissive Nyslem gom 
u br a* is cmisiMmt with petwrnal liberty. The Kuneral in cum- 
inand of the * rohinteers,* that is to hbj, of tlio^ who odject to 
compnisory psotecttoa, is no Itaa an aulhorliy tiian PrufL'^uur Lran 
X« Fort, and last week he made a vigorous rally frutu behind liii 
hrtrenchmenla, and, wlUi heary artillery in the ithape of argu- 
menta, he prevented tbe further advance of the attacking forces. 
There are several pcants In PtofesiioT Le ForL'a aUilieas wiiich 
merit attention, eepecially a* tbe matter in at present under con- 
Hdaation in this country. Itnt of all, — and tbe newH will come 
uaBnipriae to those who hare been in the habit of regarding 
Ranoe as being at the prow of dvilixation, — all statisttm liaaed 
«a tbe iBOTtali^ letnms from the different diaeaseH niuttt l>e in- 
complete, and therefore misleading, for tlie c-au^e of deoth in only 
ncofdcd for etatJrtlcal puiposes iu the mure important Fiench 
towns, and ptesum^j not at all in tbe rural and smaller urban 
diitriols. What tbe total annual mortality from xmall-i^x in 
Trance may be, can therefore only lie matter of cimjecture, 
Still, the professor admits that It is certainly higher than it ought 
to be or need be. Anotber fact, hardly to the credit of French 
prarlnelal aotboritiea, la, that nowhere outaide I'aiii is any at- 
tampt made to isolate tbe sufferers from small-pox. He is there- 
ton compelled to Ml back upon the Paris returns; and thesvahuw 
that tbe mortally baa been steadily diminishing, from S2 per 
100^000 InhabUaota, during the penod 1 ueS-TS. US per 100,0UI) in 
1880-87, to S per 100,000 in 1880. The returns of the Smatl-pox 
Boapital at AuberrilUen testify to the »aaie diuiinutiua. the ad- 
■DWkm and death* baring beau as follows: — 



" There are no available means of nwrertaininK the pri)|H>rtioii <>r 
caaea of small-pox per 100,000 inhahitant-< in the country, still kvn 
the proportion of deaths ta cases of infcci ion. We are. liowi'ver, 
told that country doctors have the greatest diHlciilty iu procurinK 
lymph, and tbe people have the grcitcit ililticuliy in getting viic- 
cinated, even supposing they were ro (li^p<l4(.tl. 

" Let UB compare these tigures with the Ui>rtuun Dliiti~tic.s, It 
must be borne in mind that vaccination has l>efn comjiulwiry 
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questioD of peisonpl liberty, uBfortn 
categorical reply. DiflfeRat peopi 
what constitutes liberty, aad aa to 
amigned to its play. Still, tbe jfeai 
is to secure cheerful aubtntaafoa to a 
rather than by law ;. and It tU> cm 
instead of coercive legialatkn, thm 
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— Miss Emma Garrett 
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in order to devot« lier time 
in *|>eech of deaf children 
(iarrett will continue her 
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time. For further particulm adi 
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have l>een worktHl out at tb» 
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The Horned Saurians of the Laxamie Formation. 

In 1872 Professor Cope made known the remains of a rery 
large dinosaarian reptile from the transition beds of Wyoming, 
whioe he named Agathaumas sylvesiris. The i)ortion of the 
skeleton found ** rested in the midst of vegetable debris, as p ticks 
and stems, and was covered with many beautiful dicotyledonous 
leaves, which filled the interstices between the bones." The 
animal was discovered near Black Buttes Station, on the Union 
Pacific Raih^pad, fifty-two miles east of Green River, and near the 
Hallville Coal-Mines. Professor, Cope succeeded in recovering 
sixteen vertebrae, including a perfect sacrum, with dorsals and 
caudals; both iliac and other pelvic bones, those of one side 
nearly perfect ; some bones of the limbs, ribs, and other parts not 
determined. Professor Cope's description is thus : — 

"The vertebrae are large. The dorsals are short, with verti- 
cally oval centra and small neural canal. The diai)ophyse8 
originate well above the neural canal, diverge upwards, and are 
triangular in section. The neural spine is very much elevated, 
and the arch short antero- posteriorly. The zygapophjses are 
close together ift both directions, those of the same aspect being 
separated by a narrow keel only. They do not project, but con- 
sist of articular surfaces cut into the solid spine. The latter is 
flat, and dilated distally. The articular faces are nearly plane, 
with a slight median prominence. The ribs have two articular 
surfaces, but I found no capitular pit on the dorsal centra. 

" Elevation of centrum, 7.5 inches; width of the same, 5 inches 
7.5 lines; length of same, 8 inches 8.6 lines : total elevation of a 
dotipal vertebra, 28 inches 8 lines. The sacrum consists of five 
vprtnbrte, the anterior centrum not depressed. They give out 
hupe diapophyses, which are united by suture. They are them- 
nelves united distally in pairs, each pair supporting a longi- 
tudinal convex articular face for the ilium. E^ch pair encloses a 
perforation with the centra. The first diapophysis goes off from 
the point of junction of the first and second vertebrae ; the second 
from the third only, and is more slender. The total length is 25 
inches, and the width 80 inches. Its vertebrae are flat below, with 
latero- inferior angles. The last centrum gives off a simple 
diapophysis. . . . The iliac bone is extended antero-posteriorly. 
One extremity is thick and rather obtuse, but of little depth. 
There is a large protuberance above the acetabular sinus. The 
other extremity is dilated into a flat, thin plate of rather greater 



length than the shorter extremity. The total length is about four 
feet, of which the acetabular sinus measures about 8.10 inches." 

Professor Cope continoea, <*From the above description, itii 
evident that the animal of Black Buttes is a dinoeaurian rept% 
the characters of the sacral and iliac bones alone sufficing tod»i 
monstrate this point." It is pronounced the largest dinosaor d^ 
scribed from North America. 

This animal was described again and fig^ured by Professor Oopi 
in the "Vertebrata of the Cretaceous Formations,*' 1875 : <*Q| 
eight (and perhaps nine) vertebrae, anterior to the sacrum, timi 
is no indication of the capitular articular facet for the rib [onfti 
centrum]. This facet is found, as in CfrocodUia, atornetrli 
base of the elongate diapophyses. The centra are slightly conm 
posteriorly, and still less so on the anterior face, with gentljoi» 
vex margins. The neural canal is very small, and the wnA 
arch short and quite distinct from the centrum, having scua^ 
any suture. The diapophyses are long and directed upwird^ 
They are triangular in section.'* 

The sacrals are then described, and the opinion is expiwed 
that the tail is smaU : *' The lednoed and rather elongate form of 
the last sacral vertebra induces me to believe that this animal^ 
not possess such large and short caudal vertebrae as are foaodli 
the genus Hadrotaurua^ and that the tail was a less maatit 
organ.*' 

There cannot be any doubt that we have in AgaihcamMt 
form widely different from any thing described bef<xe, deidy 
characterized by its peculiar sacrum and ilium. 

Professor Marsh has created a new name, Trieeratops, for tfeii 
genus. That Triceratops is the same as Agathaumaa will be li* 
mitted by everybody who will compare the figures published If 
Professor Cope, of the sacrum, the ilium, and the posterior div> 
sals, with the corresponding figures given by Professor 
In the American Journal of Science (February, 1891) 
Marsh makes this statement » *' The posterior trunk vertebra biit 
aleo short, flat centra, but the diapophyses have faces for 
the head and tubercle of the ribs, as in crocodileSy a fi 
not before seen in dinosaurs.** Exactly this condition 
AgathaumaSt but also, as is well known, in Iguanodon. I Ml 
any further comment on the identity of Agathaumcu and IMlf 
tops is useless. Everybody can satisfy himself of this llllf 
comparing the figures of Professors Cope and Marsh. 

I shall now show that Oeratops Marsh is the same as 
nttts Cope. 

In 1876 Professor Cope described a new, very remarkable 
saur from the Fort Union beds of Montana, under the name of 
Monoclonius crcumts. 

** Char. Oen. — Teeth with obliquely truncate face and difltisot 
root which is grooved for the successional tooth on the front; M> 
external cementum layer; caudal veriebrse biconcave, and bria 
narrow; fore-limbs large and massive. The teeth of this gewi 
resemble those of HadrosauruB, and, like them, are replaced b9B 
the front, — an arrangement which precludes the possibility ^ 
more than one series of teeth l)eing in functional use at one tuMt 
The robust fore- limbs and elcmgate ilium distinguish Jfonoeloiiji* 
[misprinted Dickmius] from Hadrosawnw, From TraehfodfM i 
differs in the absence of the rough cementum layer on the bi0k 
of the tooth. 

** Char, Specif. — The faces of the teeth are acuminate oval ^ 
form, and are divided by an elevated keel, which is mediii 
above, but turns to one side at the base; margin crenate,tkt 
grooves extending more or less on the curves back, which ii'^ 
otherwise smooth; sacrum with ten vertebrae; the last centruiD 
much compressed : the diapophyses extending horizontally from 
the neural arch above, and connected by a vertical lamina ^itb 
the iliac supports ; length, 27. 88 inches. The bones of the limbstf* 
robust, the binder Che longer, but not so much so as in some otb^ 
genera. Length of femur, 22 inches ; width proximally 7.4 iscM 
distally 6 inches. Length of tibia, 20 inches; greatest diam^ 
proximally 8 inches, distally 7.25 inches. The three anteri^ 
dorsal vertebrae are co-ossified, and the first exhibits a deep ^ 
for articulation with the preceding vertebra. Theepistemum^^ 
T-shaped bone, thin, and keeled on the median line belo^* 
Length of transverse portion, 21 inches.** 
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several parts of speech for real or fictitious flexions, and will pre- 
vent him from dividing sentence-words and derivative words in a 
capricious and erratic fashion, to give plausibility to etymologies 
and methods of verbal analysis based on a fatuous misconception 
of the structure of the language. 

Moreover, the discriminating student, in pursuing his researches, 
will soon find that there is no published work on Iroquoian ety- 
mology and grammatic usage sufficiently elementary and accurate 
to be considered decisive authority in such matters; and whoever 
relies mainly or exclusively on published materials for his data 
and proofs should not be surprised to learn that his work is not 
scientific and not trustworthy, and that he labors without profit 
and without the attainment of truth. 

Before beginning his analysis of denighroghhwaierif Mr. Hale 
changes its spelling to tenirokwaienn^ in an attempt, as afterwards 
appears, to give validity to his fanciful derivation of it. 

Mr. Hale puts forth this analysis in the following language : 
"^eni, *we two' (thou and I); roktoa, the 'theme' of the noun 
garokwa or karokwa ('pipe'); t, a vowel inserted for euphony; 
and en (or enn), the terminal inflection of the present imperative, 
in the second conjugation." 

This alleged derivation is erroneous, and clearly at variance with 
all the structural and graoiinatic principles of the language. 

For orthoepic reasons, the writer will employ, in the present 
analysis, the orthography tenihrokuay^ instead of the spelligg 
adopted by Mr. Hale. 

The true etymology of tenihrokuaySn is as follows : te (meaning 
"two'') qualifies the noun-stem: ni (denoting "thou and I") is 
the pronominal prefix of tfie inclusive dual first person ; hrokua 
(denoting " pipe," and '* a portion of tobacco ") is the noun-stem ; 
yin, Mr. Hale's ienn (signifying "to place," "put," or "lay 
down "), is the verb-stem, being in the exhortative mode, which 
in this language has no mode-sign, notwithstanding Mr. Ha1e*s 
unfoimded assertion to the contrary. Hence etymologically this 
sentence- word means, "Let thee and me lay [our] two pipes 
down," and figuratively, "Let thee and me smoke." It is thus 
evident that tenihrokuay^ (for denighroghkwaien) is not an in- 
stance of the noun-stem hrokua used as a verb. 

Thus it is seen that Mr. Hale errs, first, in making the dual 
numerativefe a part of the pronominal prefix; second, in virtually 
begging the question by miscalling the noun- stem hrokua a 
" theme," to give some plausibility to his erroneous assumption 
that it can have, as required, either a nominal or a verbal office, 
better to accord with his illusive treatment of it in his supposed 
etymology; third, by mistaking a common verb for an "inflec- 
tion " unknown to the language, by his division of the well-known 
verb ienn (yifl in the writer's lettering) into a vowel i for euphony, 
and his supposed mode-sign, enn. 

In Iroquoian grammar the fact that a certain stem is combined 
with verb-stems to form compound or sentential words, is conclu- 
sive evidence that such a stem belongs to the class of generic or 
abstract nouns which cannot have a verbal function in addition to 
their nominal office. 

A generic noun is one the stem of which may be compounded 
with verb-stems and adjective-stems, and one that cannot be a 
verb. When not in combination, i.e., when standing alone, its 
stem must have a prefixed pronominal gender-sign, and com- 
monly a final vocalic sound which generally undergoes transmuta- 
tion when the stem is compounded with other elements 

In the "Iroquois Book of Rites" (p. 120, Section 9) appears the 
sentence-word tetyathrokuanek^. There it is faultily printed as 
written in the original manuscript, thus. — thadetyatroghkwane- 
kerihf — and its common but metaphoric meaning, " Let thee and 
me smoke together," is alio given. The initial tha is evidently 
the misspelled contracted form tho of the locative adverb e'tho 
(" there "). which is not a proclitic, and should not therefore be 
treated as such. The etymologic elements of this sentential com- 
pound are the following : te (meaning "two") qualifies the noun- 
stem; ty (for ni by regressive assimilation) is the prefix pronoun 
of the inclusive first person dual, meaning 'Hhou and I;" at (for 
a'^, sometimes the sign of verbal reflection) has here rather a 
possessive force, denoting "our" or "our own," and qualifies the 
noun-stem; hrokua (meaning "pipe," ''a portion of tobacco") is 



the noun-stem; nekSn (signifying '*toset or place, togeth< 
side by side ") is the verb-stem, being in the exhortative n 
Therefore the compound means literally, " Let thee and me | 
together our own two pipe[s]," and metaphorically, " Let tbei 
me smoke together." 

The following examples confirmative of the abstract noo 
character of the stem hrokua are cited from the " Radioes 
borum IroqusBorum " of Esther Bruyas, as published by Dr. S 
These sentential compounds, although recorded for more tb 
hundred and seventy-five years, show that when they wen 
corded, hrokua was used strictly as the stem of a generic noooL 
in exact accordance with the genius of the language. The f 
in parenthesis are in the lettering of Father Bruyas; and the at 
in the writer's orthography, are severally lettered to express 
orthoepy. The first of these citations is kahrokui^fUa^o'^ for Ik 
kuaSnta'o^ (garoku^entaon), i.e., "One has finished smokmg.' 
literally, "One has ceased from [his] pipe or tobacco" Iti 
mology is as follows : ka^ '* one " (a person) ; hrt^cu- for kit 
"pipe" or "tobacco;" itUd\ "to stop," "end," •• cease fr 
" finish;" and o*, the sign of the perfect tense This verb 
is erroneously classed under " Accidents Verbaux,'* with the 
*''Du Ck)n8omptif," by Father Cnoq in his " Judgement Err( 
(p. 65). It is, however, a verb, and not a flexion. The ne 
ronathrokuayif^to^' (atrokwcijenton), i.e., " They severally 
their own pipes or tobacco," but literally, " They severally 
laid down their own pipe[s] or tobacco." Its analysis is as folli 
ron (meaning ** they") is the plural masculine third person o 
prefix pronoun of the anthropic gender; at (usually the aif 
verbal refiexion) is here the mark of possession, meaning *'(! 
own;" hrokua (denoting "pipe" or "tobacco") is the nooot 
yefl (signifying " to place " or " lay down ") is the verb-stem, i 
in the perfect tense means "to have or possess;" to" (den 
" severally " or "individually") is the distributive flexion; 
(Ian apostrophe) is here the sign of the perfect tense, andi 
sents a suddenly interrupted guttural sound. This peculiars 
although of the first importance and of essential and indispei 
use in Iroquoian etymology and phonology, has, with a i 
exception apart from the present writer, been overlooked mi 
regarded by the students past and present of the langoagBi 
Iroquois. The Rev. Asher Wright, who, until his death in 
was a missionary among the Senekas in the State of New 
refers to this significant sound in his Senckan " Spelling-I 
While speaking of the phonology of the language, he saya, ' 
letter (/i, Hy never precedes a vowel ; following one, it shot 
spoken by giving the vowel an explosive force, and breaking 
suddenly, in such a manner as for the instant to stop the h 
entirely. . . . This sound is very abundant in Seneca, and, 
in conjunctiod with certain other modifications, the mod( 
tense of verbs, and various other circumstances, are denoted 
Often, also, it forms the chief distinction between words d 
dissimilar meaning. No one can read ot write Seneca inteOi 
who does not pay the strictest attention to this character." 
These important remarks axe equally pertinent to all the 
dialects of the Iroquoian tongue, including the Tcerokian 
lects. 

The third citation is ronathrokuakhcihoi^* (atrokwaghahon) 
" They severally are apart smoking," but literally, "The} 
erally have their pipes apart." The pronominal and the noi 
parts being the same as ttiose explained in the la0t example, i 
be needful here to speak only of the verb and its flexions, 
verb-stem is kha, and means " to separate," *' divide,'* or " 
apart;" ho^ is here the distributive flexion, meaning " sevar 
" individually ; " ** ' '\ previously explained, is the sign of tb< 
feet tense. The last citation from Bruyas is hoatJirokua 
{tujatrokwanneken), i.e., "Let you [plural] and me smol 
gether," and literally, "Let you [plural] and me place oui 
pipes together." The following is the analysis of this compo 
tw- (signifying " ye and I ") is the inclusive plural first pers 
the prefix pronoun ; at (commonly the sign of verbal refle 
means here "our," "our own;" hrokua is the noon-stem, d 
ing " pipe " and '* a portion of tobacco; ** n^JUM (meaning " i 
or place together or side by side") is the verb, being in tb 
1 These letters should have an oblique line thraogh 
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i mode, which, as has been said, possesses no distinctive 

n. 

aeveral examples of the compounding of the stem hrokita 

erent verbs furnish conclusive evidence that it is a noun- 

1 that it is never used as a verb: hence it cannot, of course, 

* indeterminate verbal " form y€hrokua\ although Mr. Hale 

misled to believe it can have. 

writer's article first above mentioned the conjectured 
minate verbal " form yehrokua' (Mr. Hale*s ierokwa) was 

**one smokes by which*' by the writer, instead of the 
Lhey who smoke,** suggested by Mr. Hale, 
lily overlooking the reasons for the correction, he says, 
determinate form, however, is constantly used ^ith a 
^ification.** The writer's correction, however, was in- 
rimarOy to show that if yehrokua* >vere a verb, ending as 
1 kua\ which with verbs is the instrumental sig^, it would 

instrumental or causative meaning in addition to its 
predicative meaning, '*one smokes; " second, to empha- 
important fact that ye, its pronominal prefix, has not a 
neaning, expressed by ^* who " in Mr. Hale's rendering, 
certain that io this language there is no pronominal pre- 
I has in itself both a nominative and a relative meaning, 
to show the writer's preference for rendering a singular 
by an equivalent of a like number Furthermore, the 
1 was intended to bring to view the all-important fact 
e a sentence-word in the instrumental or causative uiode 
s the means or instrument of an action or a state or con- 
being, it may become the descriptive name of that means 
nent, and, lastly, it may become a generic noun through 
levelopment; and that it may not become a name of the 
ig or things of which its nominative prefix pronoim is 
me, as implied in Mr. Hale's faulty translation and un- 
*tymology of this conjectured verbal form. These are 
te chief reasons why the writer objected to the deriva- 
le word ** Iroquois " from the supposed verbal form ye- 

misooiiception of the grammatic and morphologic struc- 
le Iroquoian tongue could be the basis of the errors and 
lidlacies to which Mr. Hale has given utterance in the 
I Imgoage. He says, '* The manner in which Iroquois 
itemed from nouns, and in turn yield nouns expressive 
f m condition, will be apparent in the inflections of the 
MMfmnt, the well-known name of the Iroquois confed- 
H BMMini literally ' the extended house/ from hanon$a 
\ aad ionni (< to extend ' or ' lengthen out '). Replacing 
-foraing prefix ka by the verb-forming prefixes, we have, 
id person, singular and plural, ranonnonni and rotinonsi' 
raUj *he [who] extends the house,' and *they [who] ex- 
house,' but understood to mean * he is an Iroquois,' 
B Iroqoois;' or, as nouns, simply *an Iroquois,' *the 
roqaois.* " This is a series of erroneous statements, 
k ** noun-forming prefix " and ** vero-forming prefixes'* 
3wn to this language. Mr. Hale's ascription of such a 
oe to the prefix pronouns of this language is therefore 

ry pfefix ka, which he calls a *' noun- forming prefix," 
eh function, as it is a prefix pronoun ; and the sole office 
d by the prefix pronouns of this language is to express, 
ess clearly, person, number, case, and, in third persons, 
id generally sex. 

onoon ka cited above is used indifferently with verb- 
jeetive-stems, or with noun-stems; and yet it does not 
i the verb-stems and the adjective-stems into noun stems, 
would most assuredly do had it a ** noun-forming" 
It is a pronominal affix to the following and other 
kamotlhuM^M, *'it loves, cherishes, [it];" kdhnino^s, 'Mt 
;*• kahraraks, **it bores [it];" kakS\ **it sees [it];" 
•it kills [it];" kariks, '»it bites [it]." — and yet these 
IS do not become noun-stems. This fact is conclusive 
ftlitt the prefix pronoun ka has not a *' noun-forming " 

ir, as Mr, Hale substitutes the masculine prefix pronouns 
tfCfOM tatter erroneously for rati) for the prefix ka, they 



must be, therefore, two of the *' verb-forming prefixes" men- 
tioned by him. But with what has been said concerning the 
prefix pronoun ka, and the general pmrpoee of the pronouns, it is 
only needful to add here that the pronouns ra, rati, and roti, 
mentioned above, are used indifferently with noim-stems, adjec- 
tive-stems, and verb-stems; and yet the nominal and the ad- 
jective-stems do not become verb-stems, as they would if the pre- 
fixes ra, rati, and roti possessed ** verb-forming " powers. The 
following examples confirm what has just been said, — rotr- 
niho^ra', ** their [masculine] mind;" THorihwd', ''his matter, 
business'* rotirtAtoa', ''their [masculine] matter, business:" and 
the following with adjectives, — ThhoH'tei, *'he [is] black;" rati- 
hofi'tci, ''they [are] black;" ranaye, **he[is] proud;" ratinaye, 
" they [masculine] are proud;" nJcowaniA, *' he [is] large; " rati- 
howaniin, <*they [are] large." 

These facts make it clear that Mr. Hale is wholly mistaken as 
to the nature and office of the prefix pronouns in this language. 

Again, judging by his translations, it is evident that he employs 
the letters vmni to express two very distinct forms of the verb- 
stem y^ni, — the present of the indicative, and the perfect tense 
participle, — a distinction of which he appears to be unaware. 
The stem of the present may be accurately lettered thus, yoflni; 
and that of the participial form thus, yafltiV, In both, the final 
vowel i is short, but in the latter case followed by the peculiar 
and important sound represented by *" " (an apostrophe). 

Mr. Hale's rendering of his ranonsionni and rotinoMumni by 
"he [who] extends the house" and *'they [who] extend the 
house," respectively, shows that he was unaware of the fact that 
the two prefixed pronouns were peculiar to different tenses, 
and that consequently they could not be rendered in the same 
tense, else he would have indicated this fact in his orthography 
and translations of the two forms cited ; and his interpolation of 
the relative ** who'* in these translations is gratuitous and fanci- 
ful, for reasons already stated elsewhere in this article. 

In Mr. Hale's orthography, the letters nonsionni express the 
compound stem of the sentence-word kanonsionni. The writer 
will represent this stem with the following letters diacritically 
marked; thus, iio^9yaUn\ for the present of the indicative, and 
no'^syannV for the perfect tense participle of the same mode. 

The forms rano^syaflnl and raiino^$yanni may be respectively 
rendered, **he extends, is extending, the house," and *'they 
[masculine] extend, are extending, the house; " but roru^iyofinl 
and rotin€^9yonni, by **it or he extends, is extending, bis house," 
and *Mt extends, is extending, their [masculine] house." These 
forms are in the pretsent indicative, but the change of signification 
wrought by the change of the forms of the prefixed pronouns 
is noteworthy. The forms rano^iyoihtiV and ratine^ ^yolinV may be 
respectively rendered *< he-house-extended- [is] " and ** they [mas- 
culine]-bouse-extended-[are]," and freely, **he is, they are, an 
extended- house;" r^mc^syclinV waA rotin^iyahnV , by ''his-house- 
extended-[is] " and ** their [masculine] -house extended- [is]," i.e., 
"his, their, house is extended." The last four sentential forms 
are participial, the substantive verb being commonly understood 
in the present tense of the discourse. 

The participial sentential forms are expressive of a state or 
condition of being, and for this reason only can they convey the 
" idea" of " a man of the extended-house." For this reason it is 
imperative to distinguish carefully between these and the verbal 
sentential forms of the present of the indicative. 

In addition to the foregoing corrections of Mr. Hale's errors as 
to the first principles of the language, it is necessary to add that the 
participial forms may be translated correctly only by the sentences 
"He is an Iroquois" and "They [masculine] are Iroquois," and 
not by the titular and cognominal words " an Iroquois "or " the 
Iroquois." Sentences are translated with complete and formal 
accuracy only by sentences. Elach of the mooted verbal combi- 
nations forms a sentence, — a combinatioH of parts of speech 
making together complete sense. ^ 

Mr. Hale's assertion, as explained by himself, that ' ' the man- 
ner in which Iroquois verbs are formed from nouns, and in turn 
yield nouns expressive of agency or condition, will l)e apparent in 
the infiections of the word kanofuionni,^" is therefore at variance 
with the structural laws of the language. 
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Such faulty and inaccurate work must necessarily shake tlie 
confidence of scholars in the trustworthiness of the results of lin- 
guistic methods and theories such as those herein criticised. 

To allow etymologies and methods of linguistic research such 
as those just criticised to pass unchallenged, and to leave them 
without pointing out the misconceptions upon which they are 
based and the fanciful reasonings wrought in their supi)ort, would 
be tantamount to accepting error and fancy for truth. Although 
it is proper to deprecate *< wasting our time in minute verbal 
criticism of the work of our fellow-students/' yet it is difficult to 
avoid seeing that it is imperative on scholars, in every depart- 
ment of science, to test the work of their fellow- investigators by 
rigid and discriminating analysis; and, if they fail to perform 
this their most evident duty, the student unfamiliar with the 
subject-matter will be left to assume that faulty and inaccurate 
work rests on a foundation of fact, and will be more than likely, 
especially in the beginning of his career, to make it the basis of 
further research, and, of course," new error. 

In conclusion, it should be borne in mind that those who will not, 
personally and without preconceptions, study this language, and 
who appear to be unable to see any thing on which the light of their 
theories does not fall, and who do not " profess to distinguish the 
niceties of Indian pronunciation,'* although these so-called nice 
distinctions are, in fact, the marks and indices of essential gram- 
matic and morphologic elements, must not hope to accomplish, in 
the domain of Iroquoian etymology and morphology, trustworthy 
and accurate work. J. N. B. Hewitt. 

Washington, D.C., Jan. 88. 



A Double Motion of Clouds. 



It is generally accepted that our storms and high areas drift in 
the upper currents of the atmosphere, and that the direction of 
motion of clouds will give us important information as to the 
direction of the former. The present writer has devoted most 
careful attention to this subject for more than three years and a 
half, and has found that while clouds, especiaUy the higher forms, 
have a general tendency to move in the same direction as storms, 
that is, from west to east, yet they are a very poor guide to follow 
in special instances, and they fail especially at times when such 
assistance is the most needed. This may be in part due to the 
fact that the upper clouds cannot be seen in the neighborhood of 
storms, and in part to the difficulty of estimatins; the height of 
clouds. In the case of high areas, the clouds frequently are less 
than three- tenths, and, if so, their direction does not appear on 
the maps. Much time has been spent in watching the motion of 
clouds at all hours of the day, and it is possible that a very im- 
portant factor in their motion has been omitted. 

Every one has remarked the- beautiful cirrus stripes which are 
often seen traversing the sky, usually from south-west to north- 
east. I have gleaned the following statements from various 
authorities. Van Bibber speaks of them as resembling trees on the 
streets. This probably refers to the narrowing effect due to per- 
spective. He also eays, <* These formations were given by Hum- 
boldt the ill-suited name * polar bands.' '* Kaemtz says, *' In 
Germany these clouds are known under the name of * wind- 
trees* (WinddMume),^^ In a footnote Martins says, '*The 
tendency which the cirri have to arrange themselves in parallel 
bands is remarkable; and it proves that the cause which directs 
their filaments to one asimoih rather than another, instead of 
being merely local and accidental, extends to great distances. By 
a well-known law of perspective, parallel bands ought to appear 
diverging from one point of the horizon, and converging at the 
point of the horizon diametrically opposite. The phenomenon 
occurs more frequently in Lapland tluui in the temperate zone. 
Humboldt found that at the equator the bands were generally 
directed from north to south. The cause, which thus arranges 
the great axes of these clouds according to parallel lines, is still 
unknown. Forster was the first who made the very just remark 
that these clouds almost always travel along a parallel to their great 
axis, which greatly contributes to render them apparently motion- 
less. Many meteorologists (Howard, Forster, Peltier) seem to be- 
lieve that the cirri serve as conductors between two distant foci of 



electricity, of opposite names, which tend to combine, an 
the flexibility of the conducting clouds terminates in the n 
ear form, which is necessitated by the condition of the si 
path from one focus to the other.** Loomis says, <' The dii 
of the parallel bands generally coincides with that of the win 
it has been suspected that these lines of cloud serve as cond 
of currents of electricity, and this may be the agent which 
the clouds to assume such artificial forms." A more gi 
statement than this it would be difficult to put forth. 

Abercromby of England has probably given more attent 
these motions than any one else. He speaks of the appears 
being known as ** Noah's Ark " in England. '* Frequently 
the curious spectacle of a long stripe of cloud moving 
broadside on or obliquely to its length. As we must suppoi 
a stripe always sails with the wind in which it fioats, we fa 
find out how a 8tri[^ can be formed which moves acr 
length. At first sight, this is one of the most puzzling pba 
cloud- motion. These formations of clouds are, however, e 
analogous to the smoke left by a steamer running befa 
wind. If she runs faster than the wind, her smoke trails b 
but if the wind blows'faster than she steams, then the sa 
blown forwards in front of her." He then shows that if t 
rection of the steamer is not that of the wind, the line of 
will form an angle with the former. *< Now, this is exacd; 
happens in nature. The ascensional column of moist air, 
will eventually form a cumulus, starts from near the eartt 
face, drifting with the wind which blows there; when it 
at a certain height, it meets an upper current moving in a 
ent direction to that on the surface, and probably begins 
dense there. The stripe which would be formed undei 
circumstances would behave exactly like the smoke of a si 
that n to say, it wohld lie obliquely to the wjnd which wi 
ing it." Any one who Is desirous of learning more of thai 
and observations will find them in " Weather," pp. 84-Sl. 

I have made these quotations very freely from all the i 
ties I have at hand, fourteen in all, as it seems to me the 
is of the highest importance, and has been very much ^ 
up to the present. My own observations are as foUomi 
perfectly clear sky these clouds will come up from the soul 
and move gradually to the north-east. When the stripes i 
head, a double motion is often very easily recognized. One* 
may be quite rapid, and I have often noticed « that it oo 
with the north-west wind or at right angles to the stripe, 
observations on Mount Washington and of cirrus in Euro 
velocity may be a hundred or even a hundred and fifty n 
hour. At the same time, it is not a difficult matter to re 
a second motion directly in the line of the stripe. This 
may be a third or a fourth that of the other, and sometlm 
very much slower. Observation indicates that this second 
is often, if not always, in the direction of the storm which 
near the station. If this can be incontestably established 
be seen what an extraordinary advance will be made 
studies. We shall see, then, that this marked movement 
upper current which first attracts our attention, and si 
masks the second motion, is, after all, the less important ai 
to the movement of the storm. The greatest interest 
about the cause of this second motion. It is evident tht 
stripes do not form conductors of electricity, because their 
occurs in lines where there are no clouds. Is it not probal 
this current exists in the first place ? During the last ma 
of sunspots, I observed very carefully an electric light pla 
cirrus stripes in my zenith, and mentioned the fact to otl 
have also observed a motion in auroral beams which was 
very different from this second motion of cirrus stripe: 
suggestion made by Mr. Abercromby, that this second 
takes its origin in a lower cloud, which keeps its directic 
rising to a higher level, cannot be accepted at alL Such a 
as that would be very quickly brought to rest instead of b 
existence for a hundred miles or more. Moreover, the oi 
these beautiful and regular cirri cannot possibly be in ii 
masses of cumulus rising heterogeneouvly from a lower to 8 
level. 
It seems to me that there are needed just now a carefi 
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The Peruvian sub-^roap oomprtses the Elechaas and Aymaraa, 
Puqainaa, Ynncas, Atacameftoe, and Changoe. The exact affilia- 
tion of these languages has not yet been made out. Dr. Brinton 
thinks that ultimately the Aymara will be shown to be either a 
dialect of Kechua, or a jargon made up of Kechua and other 

stocks. 

The South Atlantic group is a very extensive one, including the 
innumerable tribes of the Amazonian and Pampean regions, who 
are spread over the territory from the Orinoco to Tierra del Fuego. 
The principal subdivisions of the Amazonian sub-group are the 
Tupis (with some forty dialects); the Tapuyas (with nearly as 
many); the Arawaks (more diverse even than the Tupis); the 
Caribs (with numerous dialects) ; the Ck>rvado8, Carajas, etc. ; the 
Carib and Arawak tribes of the Orinoco basin; the numerous 
tribes of the basin of the Upper Amazon (Zaparos, Jivaros, etc.); 
and the Chiquitos, Mosatenas, Cayubabas, and other tribes of the 
Bolivian Highlands. The author attaches the Paiconoca and 
Saraveca to the Arawak stock, and thinks that Carajas have 
Tapuya affinities, while the Yahuas and Pebas appear to be some- 
what related. 

In the subdivision of the Pampean region Dr. Brinton has ar- 
ranged the Guaycurus, Lules, Payaguas, and other peoples of the 
Grand Chaco; the Pampeans, Araucanians, and Chonos; the 
Patagonians and Puegians. The modem Vilela the author is in- 
clined to consider the present representative of the Lules of whom 



Father Machoni wrote in 1788. The affinities of the coast 
of Patagonia are unoertafai. The relations of the Patag 
(Chonek) still remain to be settled. Am<mg the Fuegian* 
appear to be at least three distinct linguistic stocks, — the 
luf , the Ona, and the Tahgan. 

Taken on the whole, the present volume is beyond doi 
best introduction to American ethnology that we possess, c 
reader will learn from it how much American linguistic ai 
nographic science has advanced of recent years. 
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The editor of the ** Letters of Dorothy Osborne," Mr. I 
Abbott Parry, has written a life of Charles Macklin f< 
William Archer^s series of Eminent Actors, and Longmans, 
& Co. published it here last week. 

— '* Miracles and Medicine*' is the subject which Dr. A 
D. White will take up next in his Warfare of Science PS] 
The Popular Science Monthly, The May number will contt 
first part of this chapter, telling how tales of miraculous 
arose and grew in the middle ages, and how the early prog 
medical science was hampered by the jealousy of rdic-f 
and theological oracles. The Duke of Argyll's essay, ** Fh 
Huxley on the War-Path," will be concluded in the same no 
The duke appeals to geology for evidence of an inundatioi 
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** The author dlsplajs a very oomimhenstnpiV i 
of hli Babjeot.**— PuMie Opinion. 

**Dsaer?ee the attention of stndanti oC 
Bcienoew**— OiMe. 

IV. THE CHEROKEES IN PRS^! 

LUMBIAN TIMES. By Crmn THOttA& IMk \ 
Dr. Thomas has already presented to ttt |H' 
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**ATalnable contrlbntlon to the unsstlM. *lfei 
were the moand-bnUders T ' **— iVew jTor* tktm. 

**FnimBor Cyms Thomas nrntortakes to mm 
back tha erldenoes of a single Indian tribe Mi ti 
prehistoric or moond-bnUdlng aga.*^— iT. F. 9m 

'' An interesting paper.''---CAKsM(m UnUm, 

V. THE TORNADO. By H. A. Ha0. 

!«•. $1. * 

** The little book Is extremely lnterestfa«i''-A» 
ton Tnuueript. 

''A hook which wiU find many nadsn. m 
chapter oa*Tomado Imnixanoe* Is of IbMsiiS 
all pwyerty^ holderB in the tornado 8tataa*^-JMt» 

*** The Tornado* is a pofHilar 

tant pronlnce of meteorology. In whioh selsaoii'ti 
author. FMf essor Hasen of the United Ststss Bwl 
Benrlea, may he regarded as an axperk"— Jltfsi* 
phia Ledger. 

VI. TIMB-RELATIONS OP MBNTIL 
PHBNOMBNA. By JotmiJAanow. ir. fk 
** AU students of psydbologj wm find the kooktf 

of interesting facts, rrof essor Jsstrow*s good ^ 
Ities as a thinker and as a wrilsriMr* too wtOsri 
too widtiy known to rs^pilre oommont.'^-^^MB 
Opimtm, 

**AasefalworkforpsyalMlogl8t»-as weUas^ 
general reader- by settiiig fortt^ln hiief end eet9 
Intelligible form the present state of kaovledit ^, 
regard to the time reqnlred tor the performsDOS o* 
mental sets."— lUto Oriiie. 

VII. HOUSEHOLD HYGIENE. ^3 
Mabt Tatlob BiBBiLk ir>. n cents. 

" A sensible broohnro.'*— A»«oMmi Sagle. 

''Practlcslandsensible.'*>-l%6l2cQptfa<dii. ^ < 

** The advice and exotflent information im^ ■ 
contains are tersely and intalllgantly exp r e awt 
Boston JfecKcol and 8urgieai Jcmmal , , 

'' Practical and simply wrltMn.>«— ^irAigflitf ^^^ 
puNioan. . 

*'The best monograph on homa hygtaBS.*^"^^ 
Louis (Hobe'Demoerat^ 

VIII. THE FIRST TEAR OF CHIU^^ 
HOOD. By J. Mabk Baldwdi. 
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bares, rabbits, and other small game, even in the immediate 
neighborhood of populous German villages. The peasant 
farmer is satisfied with a system which secures to him a full 
cash value for all the game which his land may produce, as 
well as prompt payment for whatever damage the same may 
inflict upon his crops, and at the same time protects his fields 
from trespass by unauthorized persons or at seasons when 
the grain and grass might be injured thereby, for the game- 
laws carefully prohibit field-shooting until such crops are 
gathered. 

An important feature of the protective system is the law 
which forbids any person from hunting or using a gun un- 
less he is provided with the legal JagdpaaSy or license. This 
license is issued by the local magistrate in each district to 
applicantsr of good standing, who must be not less than eigh- 
teen years of age, and, if under twenty-one years, must be 
vouched for by some responsible person. The pass is for one 
year, costs from seventy-five cents to three dollars, according 
to the varying regulations of the different provinces, and 
bears on its reverse side a checisered design showing the open 
and close months of the year for each kind of game. To be 
found outside of one's own premises with a rifle or fowling- 
piece and without a Jagdpaas involves the confiscation of 
gun and accoutrements. This arrangement effectually elimi- 
nates the professional poacher and the predatory small-boy 
with the cheap shot-gun, who have been so destructive to 
fiinging-birds, as well as to furred and feathered game, in 
some other countries. 

The ?ame birds and animals of Germany include princi- 
pally the stag, the fallow-deer and roe-deer, hares and rab- 
bits, the capercailzie (or Atierhahn), pheasants, partridges, 
•snipe, woodcock, wild ducks and swans, and several other 
varieties of birds, not to speak of fish otters, foxes, and 
badgers, which are killed for their fur. or because they are 
destructive to fish and smaller game. 

Keeping still in view the economic aspects of the subject, 
the practical question would be, which of these varieties 
might be most easily transplanted to the thickly settled por- 
tions of the United States, and grown there under conditions 
similar to those which exist in Germany. The climate of 
this country does not differ essentially from that of the 
Northern and Middle States of our Bepublic. With the ex- 
ception that the proportion of woodland to open fields is 
larger with us than here, and that the American farmer 
keeps his land enclosed by fences, and lives on it instead of 
in a neighboring village, the principal conditions are nearly 
similar. The proportion of pasture and meadow to ploughed 
land is greater in most American districts than in Germany, 
but this would be to the advantage of the game rather than 
otherwise. In most States of the Union the laws distinctly 
recognize the right of the land-owner to the game birds and 
animals on his property, and enable him to defend that right 
against trespass. There would seem to be no reason why at 
least four of the species which are now grown so abundantly 
for sport and profit in Germany should not be at least equally 
successful in almost any part of the United States. These 
are the pheasant, the gray partridge, the hare, and the roe- 
deer, all of which live and thrive in proximity to man, 
and may be easily transferred to any locality suitable to their 
existence. 

The gray partridge (Rebhuhn) of northern Europe is in 
size about midway between the quail and prairie-chicken of 
the United States, the former of which he sii*ongly resembles 
in appearance and disposition. Although less beautiful than 
the red-legged partridge of southern Europe, he is not less 



*' gamy " in the field or delicious on the table, his fie 
sembling strongly that of our native quail. This s 
lives in the open fields and meadows of Germany, even 
to the villages and farmhouses, and subsists at all times 
food precisely similar to that of the American quai 
prairie-chicken. The female lays in May or early June 
sixteen to twenty eggs, and, if foxes, weasels, or cold 
tracted rains destroy her young brood, she makes aa 
effort and brings forth her second batching in July, 
partridge-shooting season begins in Prussia on the 
September, by which time the young birds, except th 
the second hatchings above noted, are well feathered, i 
on the wing, and nearly full grown. Each brood fo 
covey, and, like the prairie-chicken, they are at first 
and comparatively easy shooting, but with experienc 
the advancing season they become wilder and strong! 
that, although they are always *'game/^ and lie we] 
dog, particularly when approached from leeward, the 
in later October and November sufficiently difficult to s 
the most exacting sportsman. Partridges sell in the n 
at from fifty to seventy-five cents each, and, although 
in immense numbers, are always in demand. It is r 
usual thing in this region to kill during a season two or 
hundred birds on a farm not exceeding a hundred am 
acres in extent; and there are several preserves in the 
fields along the Rhine, between Mayence and Mann 
where the average annual score exceeds a thousand. 

It is^ of course, quite at variance with American oi 
lish ideas for a sportsman to sell his game or consi 
any way its market value, but in Germany no such aq 
ishness prevails. The product of each day's hunt, * 
what the master wants for his own use or chooses to p 
to friends, goes to the game-dealer, who has a standioj 
tract with the sportsman to take his entire product at 
agreed upon in advance, and which are rigidly adhen 

Until within a few years most sportsmen who leaseli 
ings in this part of Germany could pay their rent an 
of gamekeeper, and even save a profit, from the proee 
their game. This enabled many men of limited me 
lease lands which would have been quite beyond the 
of their unaided private incomes, and thus practical 
whole territory — woods, field, marsh, and mountain - 
then, as now, leased for shooting purposes. But, wit 
rapid increase of wealth and the growth of the class oi 
able to afford the luxury of hunting, the competition f< 
best grounds has become so sharp that the rental hf 
vanced enormously within a short period, so that cooo 
tively few shooting leases are now self-supporting; th 
paying by sales of game the cost of rent, game-keepei 
damage by game to growing crops. Many shooting 
leges in this regiop which were leased at auction duric 
past year have brought three times the rental of the pre 
lease made six years ago, and some communes now pay 
local and national taxes from the revenues thus easi! 
tained. When it is considered how burdensome taxatic 
become to the German peasantry, the advantage of 
able to pay this obligation in hares, partridges, and phet 
grown spontaneously on their lands will be at one 
parent. 

The pheasant of Germany is identical with that of 
land, France, and Austria, and is an exotic in Europe, 
ing been brought many centuries ago from its native h 
in the Himalayan districts of India, by way of Asia Id 
into European Turkey, Austria, and particularly Bobt 
where it is now found wild in immense numbers. 
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short winter day, upon 300 or 400 acres of wheat and beet 
fields within half an hour's drive of Frankfort, from 400 to 
500 hares. As they average in winter about eight pounds in 
weight, the result of such a day's shooting would be nearly 
or quite two tons of game, — a quantity which it would be, 
of course, impossible to dispose of otherwise than by sale. 
Game killed in such quantities must either be sold or 
wasted: and in this country, where waste is considered sin- 
ful, the hares or deer or partridges, as the case may be, are 
turned over to the game-dealer, who during the season loads 
daily a special car for the Paris market. The game-dealer 
pays from fifty to seventy-five cents each for hares in Ger- 
many: they retail for from five to seven francs in Paris. 
The French capital pays yearly millions of francs for game 
brought from beyond the Rhine. By the sale of his game, 
the lessee of shooting-grounds recoups, more or less fully, 
his expenditures for rent and keepers, and the money goes 
finally to the peasant or landed proprietor upon whose 
premises it was grown. From the beginning of the hunting 
season until the end of December, 1890, there have been 
killed in Prussia alone, according to official statistics, 2,500.- 
000 hares, which, at 2.50 marks each, the usual wholesale 
price, represent an income of 6,250,000 marks, or nearly 
11,500,000. 

The invitations which are exchanged between sportsmen 
to make up the number of guns requisite for a drive-hunt 
constitute an important form of social courtesy in Germany. 
The entertainment always includes a mid-day breakfast, more 
or less luxuriantly served at the tavern in the nearest village 
or upon tables spread in the woods by servants, who bring 
warm dishes, wines, etc., from the home of the host in the 
city. 

Such, in substance, is the German system. Could it be 
introduced successfully and profitably in the United States, 
and, if so, would such introduction prove desirable ? Com- 
petent judges who have given the subject careful thought 
answer both these questions in the affirmative, and say that 
the game-laws of several Nortiiern and Eastern States are 
already adequate to render the raising of game in the woods 
and fields of ordinary farms sufficiently secure to insure a 
successful result. A system which would add an additional 
crop to the farmer's fields and forests, and thereby increase 
substantially his cash income from his land, would certainly 
not lack support from the agricultural majority which con- 
trols most State legislatures. 

There are, of course, many questions of detail which such 
an experiment would involve, and into which it is impossi- 
ble at present to enter ; but, after all that has been so suc- 
cessfully done in our country to restock the inland lakes 
and streams with fish, there ought to be some way of restor- 
ing in a measure the game birds and animals which were 
formerly so abundant, and which have become, through 
indiscriminate shooting, so rare to the sportsmen, so costly 
in our markets. This can only be done by making game- 
preservation easy, inexpensive, and withal profitable to 
owners of the land. The German system has made game 
abundant throughout the empire, and yields an important 
income to the class which is in most need of it. 

The experiment in America would need to be systematic, 
but not necessarily expensive. A dozen pairs of partridges, 
pheasants, and hares, imported from Germany or Austria, 
turned loose on almost any American farm, and protected 
from molestation three or four years, would multiply so that 
they would thereafter hold their own against any reasonable 
and sportsman -like pursit/ 1* The larger the territory in- 



cluded in such experiment, the more certain would 
success. There is the disastrous experience of Aui 
with the English rabbit, which might make some Am< 
farmers timid about introducing the hare; but it must 
membered that the European hare is a very different a 
from the rabbit of either Australia or America. Besid 
ing far less destructive and prolific than the rabbit, tb< 
does not burrow, and being, therefore, always above g 
and accessible, its numbers can be easily kept withii 
and reasonable limits. 



NOTES AND NEWS. 



On Thursday, May 2t, the second annual banquet is 
given at the Mercantile Club, St. Louis, in honor of Henry 
the founder of the Missouri Botaoical Garden and the 
School of Botany. 

— Dr G. Baur will leave, May 1, for the Galapagos Isia 
be absent for six months. He intends to make the most < 
examination of the fauna and flora of every island. 

— At the annual commencement of the Jefferson Medic 
lege, Philadelphia, on April 15, the honorary d^ree of do 
laws was conferred on Dr. Daniel G. Brinton, in recogoil 
the merit of his researches in anthropology and ethnology. 

— An international agricultural congress, says Nature, 
held at the Hague in September next, from the 7th to the 
A commission will be appointed at the Hague to arrange 1 
reception of the membere. 

— Dr. E D. Warfield, at present the president of Mian 
versity , has accepted the position of president of Lafayette ( 
at Easton, Penn. Dr. Warfield, who is but thirty-two yei 
graduated wiDb high honors from Princeton in 1882, and aft 
from Oxford University, England. 

— A meeting of the New York members of the An 
branch of the English Society for Psychical Research wfSlk 
April 24 at 8 P.H , in Room 15, Hamilton Hall, Columbia^ 
Dr. Richard Hodgson, secretary of the American braiAi 
read '* Narratives received by the Secretary." All persooi 
ested are invited to attend. 

— Bulletin No. 9 of the Agricultural Experiment Station 
Rhode Island State Agricultural School. Kingston, Waal 
County, R.I., is devoted to a record of experiments in apk 
including the following subjects: ** Arlificial Heat for pro 
Brood-Rearing;" *'Hive on Scales, and Sources of H 
'^Camiolan Bees;" **Foul Brood, its Cause, Preventk* 
Cure." Samuel Cushman is the apiarist of the stntion. 

— According to a telegram sent through DalziePs Age 
magnificent grotto has been discovered near A jaccio. As d») 
in Nature^ it is enterea with difficulty, owing to the small 
the aperture; but upon his entrance, the explorer finds Mms 
vast and lofty hall, the sides of which are some twenty -fiv< 
in height. From this there' a re several passages leading to 
definite number of other chambers. A thorougli investiga 
the grotto has not yet been made. 

— Dr. Jordan, president of Stanford University, at Pal< 
Cal., has completed arrangements for the appointments 
faculty of the university, and has made the following sel< 
public: Dr. Andrew D. White, ex president of Cornell Uni« 
to be the non-resident professor of history ; E. Stanford o 
Forest University, to be the associate professor in p 
Horace B. Gale of Washington University, St. Louis to I 
f essor of mechanical engineering ; Professor Joseph Swain 
diana University, to be the associate profeesor of matbei 
Douglass H. Campbell of Indiana University, to be the as 
professor in botany. 

— The following are some results of a study of 197 th 
storms m Russia in 1888, with reference to their speed ot i 
as given in Nature of April 2. The author (Herr SchOnroc 
tained as mean velocity about 28.5 miles an hour, with vai 
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THE DESTRUCTION OF THE WAVE THEORY. 

At brief intervals of time the scientific world is startled by 
the announcement that some one of its favorite and sup- 
posed permanent and well-established theories in science is 
annihilated by a new genius in the field of research. On 
investigation, however, it has thus far invariably proved 
that the supposed iconoclast is slightly in error; and the 
theory usually stands firmly until another bold martyr ap- 
pears to shake but not to overthrow it. Tlie last of these 
brave but unknown and unknowing marlyrs to science, as 
we fear, may be found quixotically attacking the wave the- 
ory of sound in the calumns of the Monthly Journal of the 
British Society of Musicians^ in the issues of March and 
April. 

Mr. George Audsley supports the ** substantial '' theory of 
sound with courage, if not with knowledge and discretion, 
and puts to flight such advocates of the old notion of vibra- 
tion as Professor Tyndall in Britain and Professor Mayer in 
America; at least, those gentlemen seem not to have re- 
mained on the field of battle. Mr. Audsley points out the 
fact that the stridulations of the locust affect the air for 
miles around, remaining audible even when reduced four 
thousand millions of times, and takes this as ample and 
positive proof of the folly of the accepted theory, a reductio 
ad absurdum, in some sense, certainly, beyond the sus- 
picion of a question. Unfortunately he has no exact meas- 
urements and no accounts to give us of experimental 
research to sustain his onslaught; but that fact seems to him 
unimportant. - 

Scientific authority in the United States comes to the sup- 
port of Mr. Audsley also. ** Professor '* E. J. Drake, pre- 
sumably an authority, and accomplished in experimental 
investigation, — although we lament that we must confess 
our ignorance on this subject, never having heard of these 
** authorities'' at such meetings of the learned societies as 
we have had the good fortune to attend, — gives Mr. Auds- 
ley the benefit of his victory over Professor Tyndall, and the 
'* startling " results of experiments at the Pennsylvania 
Military Academy by Capt. Carter as related to Professor 
Tyndall, without, unfortunately, convincing that hard- 
beaded ** scientist/' who replies only thus: **you may go 



to rest with the assurance th^t the wave theory of soui 
perfectly secure.'' 

Mr. Sedley Taylor ventures to mildly uphold the ec 
gered theory, however, and presents very admirably ' 
little can be said in favor of the sound-wave; but bofci 
and Tyndall, and presumably Mayer, are met by the a 
what intimidating accusatipn of ''scientific cowardice," 
it is feared, may be driven from the field, leaving the so 
wave theory to stand as best it can. 

Nevertheless, every one studying the physical scie 
will be interested in learning who these bold soldiers 
forlorn hope be, and what is the experimental evidence 
which they rely. Truth must in the end prevail; and 
only necessary to secure experimental evidence of the 
ideas to insure their acceptance. Facts, not words, 
needed. What man of science of known ability and ex] 
ence in research will be the first to prove the material th> 
of enerery-transmission through elastic substance ? Me 
Audsley and Drake are with him, and will bravely clain 
him deserved honor. 

If we may venture the suggestion, however, to such 
and learned men as are engaged in this grand crusade 
would modestly intimate the possibility that the troub 
not so much with the wave or any o'her ** theory " as 
the facts; not that one or another explanation of the m 
operandi is unsatisfactory, but that a minute insect cat 
any natural process, shake such enormous masses, 
not, after all, a miracle which our bold crusaders have 
covered? 



UNIVERSITY EXTENSION. — HIS rORY OF THE PHI 
DELPHI A LOCAL MOVEMENT.' 

The success of the university extension movement in En 
has been closely watched by those intpre<»ted in higher edw 
in this country for a numlier of years; but, as the problem 
presented were in many re-»pect8 radically diflferent, thef 
been a great feeling of hesitancy anent the initiation of the 
in this country 

Before any general movement was attempted, it seemed a 
ble that an ex|)eriinent should be made in some one place, 
thorough (est had. To secure this (>ud, an informal meetiQj 
held in Philadelphia early in the spriu'^ of 1890, at the teqa 
the provost of the Univer ity of Pennsylvania, to discus 
feasibility of traoflplanting the English system. It was » 
once that Philudelphia and its immediate vicinity offered 
place in which to try the experiment, advantages posfsessed 
other. Here was a compact city made up of parts originally 
pendent, here were io^lose proximity nor only flourishing sul 
but a large number of towns and villages: and last, but nolli 
means the least important, in this field, there were found 
institutions for higher education with whioh it would be pc 
to CO operate than in any other section of the country. 

Immediately it was resolved to make the experiment, ai 
first step was the organization of the society. The co-ope 
of the teaching bodies in and adjacent to the field was aske< 
it became evident from the hearty responses received on all 
that there would be puflicient teaching force available f< 
work. The next step was to invite the co-operation ofei 
bodies interested in liberal culture. Ajjain the hearty re?j 
received, in a measure foreshadowed the successful inaugu 
of the work. 

It was then resolved to send the t-ecretary abroad to it 
study of the movement at its fountain heaJ. During bis sc 
in England, he made a careful examination into the pis 
organization and method of work of the Cambridge Syndicat 
Oxford Delegacy, the Victoria University, and 'I he London 
ety for the Extension of University Teaching. Upon his ] 

1 From Bulletin No. 1 of the American S'ooiety for the Eztensi n otl 
sity Teaching. 
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being so great, and making it impossible for the French manu- 
facturers to make their china as cheaply as their foreign neighbors, 
yarious devices have been tried, but with little success. In order 
to compete, wages have been reduced to the lowest point, and still 
the manufacturers are said to have lost money. The coal that is 
employed is necessarily costly, as a smokeless, long-flame variety 
is required. Many of the factories bum wood only, as that pro- 
duces a purer white than tbe.very best kinds of coal; but wood is 
dearer than coal. It is consequently only used in firing the 
muffles, and in the finest grades of porcelain. A few years ago 
a new process was tried, that baked the porcelain in a short time ; 
but the cost made the process impracticable. It was under such 
•circumstances as these that one of the most progressive houses in 
Limoges was induced to employ petroleum or residuum oils as a 
fuel, to accomplish which, an American firm using the Wright 
burner was requested to make a trial with the fuel. There was 
very much doubt and fear connected with the experiment; but 
after a time it was attempted, and the results were far better than 
anticipated. The heat was shown to be absolutely pure. No gases 
or smoke in any way discolored the china, which came from the 
kiln much whiter, and in better condition, than when it is fired 
with the best of wood. In the muffles there was a decided advan- 
tage. The delicate colors, which show at once the presence of the 
slightest quantity of gas, were perfect. *' This new discovery," 
says Consul Griffin, " promises to revolutionize the whole porcelain 
industry." It is estimated, that, by employing these oils, there 
will be a reduction of about 15 or 20 per cent in the making of 
china. The only question now is the present classification of re- 
siduum oils in the customs tariff, as the present duty on%>etroleum 
— 120 francs per ton — is prohibitive; but strong pressure is being 
brought to bear on the French (Government to have fuel oils classi- 
fied as fuel, which pays only 1 franc 80 centimes a ton. New life 
is given to an industry that was seriously threatened ; and it is 
hoped that the French porcelain v^ll be brought to a greater state 
of perfection by this new American invention. 



MEXICAN ABCEJEX^LOQY. 



Mr. Carl Lumholtz writes, ** Since I wrote last, I have had 
an interesting though sometimes rather rough time of it, crossing 
Sierra Madre in Deceml)er and January. We ha'l snocv several 
times, and the grass is of poor quality, so I lost altogether thirteen 
of my animals. There are three Sierias to cross at an elevation 
of about nine thousand feet: you may therefore easily imagine 
what a rough country it is to traverse in the winter- time, making 
our own trails. I had thirty men and about a hundred animals, 
and I pulled through all (ight. My camp is now near Casas 
Grandes in Chihuahua, where my animals are resting. The sci- 
entific result is very satisfactory so far. The moat interesting 
things I came across were some wonderfully well-preserved skele- 
tons in a series of caves. In some of the caves were small vil- 
lages ; others were reserved as burial-places, and here I dug out 
several of the above-mentioned skeletons, the porphyry pulp 
having preserved for centuries the corpses so well as to l>6 made 
into some kind of mummies. The features on some are complete, 
«ven hair and eyebrows still there. These people were of small 
stature, and bear a striking resemblance to the Moqui Indians of 
the present day. In the eastern slopes of Sierra Madre I also dug 
out many mounds, and every day brought to light fine stone im- 
plements and beautiful pottery. I might profitably spend two 
years in excavating mounds only; but I am going on with this 
kind of work only till the end of April, when I start out again in 
the mountains. Among the fossils found on the western slopes 
of Sieri^ Madre. near Nacory, is a huge horn six feet eight inches 
long and twenty-six inches at the largest circumference, probably 
belonging to some extinct bison. Many birds and plants (about 
two thousand) were found. I am entirely confident of the success 
of the expedition. Next time you will hear that I have found 
people alive in the caves. There is a wonderfully rich field before 
me, and I know that my expedition will bring greater results 
than anybody at present anticipates. But the expenses are far 
greater than I expected. My animals only cost three thousand 
dollars. In December and January I paid wages each month, re- 



spectively, $t,000 and $1,025. f mean to reduce my force; 
a small party cannot well travel here, as there are plent 
Apaches, and farther south any amount of bandits that are eqi 
bad. I now have a fine gang of men and every thing in re| 
to outfit complete, speak Spanish fairly well, am on excel 
terms with the Mexican Government (they imprisoned lately 
three years an inspector who stopped my provisions last fall), 
the field before me is of exciting iaterest. But more mate 
support will be needed, if I shall not have to go just with fcw< 
three men. Still, I am determined to do even that, becatu 
must accomplish my aim. I am now on a fortnight*s trip to 
United States to see some friends that I think may give me 
ther support, and on the 96th or 28th of April I expect to be 
the march again.** 



HEALTH MATTERS. 

Influence of Exercise on Digestion. 

Dr. Strenq, in a lecture before the Medical Society of Gies 
on " The Influence of Exercise on Digestion," an abstract of wl 
appeared in the Lancet for March 7, states that he concludes f 
his own experiments that this influence is of a retarding nat 
His experiments, however, suffer from the fact that be ali 
injected 800 cubic centimi^tres of water before obtaining the * 
tents of the stomach, so that the proportion between gastric j 
and water continually varied. The first experiments in the ci 
at Giesden were made on two dogs. Twenty- five grams of i 
suspended in 800 cubic centimetres of warm water were t^ 
injected into the fasting stomach; and after one feeding, 
dogs were compelled to remain for three hours in absolute be 
rest, while after the other feeding they were made to take ac 
exercise. After the three hours, the contents of the stomach i 
obtained and analyzed. The quantity did not essentially diii 
the two cases : the experiments consequently tended to prove 
exercise does not influence the time required for digestion, 
chemical analysis also detected no difference. The same ra 
were obtained by substituting the white of an egg for the ■ 
The experiments were then repeated twenty- flve times obI 
men with healthy stomachs. Two of these suffered from fji 
and the third from insipient muscular atrophy. They wen 
each time with 300 grams of minced meat, a bun, a pU 
bouillon, and three spoonfuls of mashed potatoes, and the 
tents of their stomachs were obtained four hours and a half a 
wards. The exercise after meals consisted partly in gymnai 
partly in walking. Absolute rest was obtained in bed. T 
experiments gave the same results as those on the dogs, the di 
ence resulting from the chemical analysis being esp^ially In 
ceptible. The author therefore concludes that the gastric tnx» 
is in no way influenced either by muscular action or by absi 
rest. 

LETTERS TO THE EDITOR. 

*#* Correspondents are requested to be as brief as possible, Tke writer* s 
is in all cases required cut proof of good faith. 

The editor will be glad to pij^lisk any queries consonant with the dkai 
of the journal. 

On request^ twenty copies of the number containing his communicatioi 
be furnished free to any correspondent. 

The Pollination of Zea Mays. 

The brief report* in Science of March 27, of the interesting 
periments with American corn at Cornell University does not 
the results of the control tests, and thus fails to prove tba 
moving a number of the tassels from a coi*n-field increases the; 
of the emasculated stalks. The standard given for comparis* 
the yield of certain stalks under abnormal conditions. 
f-The experiments of Darwin, Gaertner, and others, mak 
probable that the fertilization of a moncecious organism witl 
male element of another individual of the same species incrc 
the vigor of the progeny, and, conversely, that self-fertOifl 
either results in sterility or a weakened progeny. 

Applying this biological law to the corn-field in questio 
might be claimed that the stalks which were allowed to tt 
were self -fertilized to an abnormal degree, and thus were ^ 
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lucing (heir yidd below the normal. It might be claioied 

from the reduced amount of pollen, and the shock of the 

tie yield of the emasculated stalks was also reduced below 

lal, and thus that removing the tassels really reduced the 

ims of decrease or increase rest on mere probabilities, 
le control expert men is are known. The produce of a like 
o{ rows in the corresponding situations on the other side 
rn-field would give the normal yield Simpler, though 
rate, the arerage yield of the untreated portion of the 
leld would suffice for a standard. 

"eat number of undeveloped grains on the ears of isolated 
ks and on the borders of fields may be due to self-fertilt- 
mt, aa a like freqtiency of undeveloped grains occurs on 
of com whoee tassels have been blasted by the western 
a, the non-development may be due to lack of pollen, 
loea not seem reasonable that there was any lack of pol- 
in the Cornell University corn-field, the results of the 
xperiments may prove the claimed increased yield, and 
be another proof of the injury of self-fertilization. But 
aha may show that the decreased yield of the abnormally 
lized atalks more than counterbalances the incnrased 
»f the maimed atalks. Dice McLaren. 

tf«, Mardi 81. 



nceopathy in Relation to the Koch Controyersy.^ 

'he authority of Dr. Koch's eminent services has been un- 
phold parataloid in the terrible search-light of the Virchow 
ri necropsies; and. it U questioned whether the reported 
nent of Kaposi's cases of lupus promises permanent cure 
rorm of tuberculous disease. Experience with Koch's 
this country has afforded results no more favorable. 
rertbelesSy hopes ** to extract from the tubercle bacillus its 
Buhetance alone," and there remains on all sides enduring 
^ tme curative power can be liberated from the parata- 



known that the homoeopathic school has for 
made use serviceably, not poisonously, of Koch*s 
In the treatment of cmsumption and other tuberculous 
l^ir twenty years this most misunderstood and maligned 
Avrven has recognized the indispensable curative ser- 
iMIfroducts of disease, and, in addition, the necessity * for 
PMM attenuation, before they might be safely adminis- 
Urness. ** Tuberculinum/' ** anthracin,'' and '' sycotin '* 
rkh such drugs as ai^enic, which develops dangerous 
ffiiwen to persons in health, but is curative in certain dis- 
NBditioDS. The testimony given by these physicians ap- 
gularly fitting, and their experience would l>e of vital 
oe at this time of wholesale experiment threatened by 
wers of Koch. I will now attempt to describe the cultus 
isaiona] training of these men who are accused by the 
t school of failure to accomplish any thing for medical 
>f bigotry, of narr^rness, and of *' having a fixed l>e- 

Uege requirements for students of homoeopathy do not 
;terially from those of the older school. Many of these 
are already graduates of Harvard or of foreign medical 
who afterward finish their studies at a homoeopathic 

beir fruits ye shall know them." Among the noteworthy 
' a professional education in the methods of this school 

MC of a paper b/ C. F. Nichols, M.D., in Popular Science News, 

■poiteC tha Imperial and Royal Society, Vienna; Medical Newt, 
•Km Meilleal and Sargical Journal, .Mar.h 5; Medical Record, Mardi 
laoal, March SB. 

H aaaally Injecte onlj one-mll'lonUi of a gram of the active prlnoi- 
I flw elleata of this inconceivably minate quantity some idea may 
af llM alttoac oncauLy energy which the suhstance would display 
,aa ta tpaak, in the fulness of its untamed strength " (Sir Morell 
t la laa OoBtamporary Review). ** One part to a ninety-eight bU- 
M balk af tha whole oody in a man weighlog fifteen stone," is Dr. 
r(Loadon Laaoet, Feb. 14, p. 857). 

H. C. Wood's Yale address, also addresses published in 
Baportar, all previous to Noveml>er, 1869. 




has been the Jiscoverj of unexpected remedial agents far in ad- 
vance of other medical investigators. The homoeopaths have long 
recognized the life resulting from death in natural growths, and 
have not he$*ita(ed to explore filth, decay, and disease for morbific 
products) or nosodes. Diseased material from animals and plants, 
and the poisonous secretions of reptiles, fishes, and insects, are 
found to he indispensably curative in desperate or obscure dis- 
eases, hut are only thus helpful when the powers of each have 
been clearly differentiated by a thorough proving. Is it generally 
known what is meant by a proving or study of a remedial agent ? 
Let me. then, briefly show you the labor, the research, and the 
professional skill required to make a proving. 

A proving is made by administering to several healthy persons 
a substance or extract, and recording its effects, with the ultimate 
object of using the proven material in disease. Each agent must 
be studied ^ with regard to its chemical, functional, and the whole 
pathological effects in the body. Study the pulse, actions of the 
heart, lungs, brain, kidneys, liver, syittems of nerves, blood-ves- 
sels, lymphatics, glands, digestive organs, machinery of the senses, 
each anatomical part and tissue. Study the connection of the 
proven material with eruptions, parasites, contagions, climates, 
influences inherited or acquired. Note the reeemblance of this to 
other drugs and its antidotes. Above all, there must be percep- 
tions of mental states, tact to avoid deceit, artistic insight, and 
quick sight; for all these matters, sought out by stethoscope, 
ophthalmoBOope,sphygmograph, microscope, analyses of the urine, 
blood, etc , and the whole armentarium of a modem physician, 
enter into the preparation of a proving, and must be brought to- 
gether with laborious, painstaking care before the proving is 
offered. 

Professor Constantine Bering prepared in the year 1850, for his 
colleagues of the medical college at Allentown, Penn , a scheme of 
twenty closely written pages, — simply directions for epitomizing 
and recording their provings. The systematic habit of German 
university training which has given their prestige to German sci- 
entists was thus early brought to bear upon students in this matter. 

A proving is accepted, and enters materia medica and text-book, 
only after its characteristics have been confirmed by scores, often 
by hundreds, of independent observers. 

At last the proving stands, full of interest, a new discovery, an 
elaborate, sometimes a learned analysis, entirely unknown to old- 
school methods, and one more weapon is ready for use. 

The authorized works of homoeopathic materia medica are very 
numerous : fully eleven hundred remedies are available.' Many 
practising physicians carry in memory the chief characteristica of 
the greater proportion of these. 

Provings, and the repertories foun^led upon them, naturally 
differ in value; yet a curious observer must, I think, find in the 
general result the evidence of such persistent industry and scien- 
tific research, that all Ftatements which assume a lack in either 
respect obviously proceed f^om uninformed persons. * 

Regarding attainments in literature and the liberal sciences per 
ae, — a welcome addition, no doubt, to the real service of medical 
men, and the supposed lack of which on the part of these pract: 
tioners has been made the subject of grave comment,'— tj four 
bright spirits only, in all these two thousand years of physicians, 
have seats been assigned among the immortn!.^. Hippocrates, 
Galen, Sir Thomas Browne, finally Dr. Holmes, have severally 
gained a place in letters. Each of these is a rebel and an innova- 
tor, for without rebellion and innovation was never yet wrought 
any good thing. But fifty years have passed since the death of 
Hahnemann, liimself a man whose vast learning was fully recog- 
nized in his time.^ Meanwhile neither poet nor sage has yet 
chanced to be ** an ornament to his profession.*' The fact ia, its 
founder? have been at work so hard that they have had no time 
to hold up their heads to sing. 

1 Ueaally in a so-called ooUege of provera. 

* Boeaninghauflen's Repertory, an early publication, might fairly be com- 
pared with Roget'a ThesaaruB or a modem lexicon. The recent compen- 
dium* (« f which three are available) aggregate many hundred pages of closely 
priuted text. 

* s^ee letter in the London Times, Jan. 8, 1880; also Dr. D. K. Newell's aur- 
liual address before the Massachusetts If adlcal Society, 1880. 

* See the writings of Jean Paul Bichter and Broussais. 
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Let us now inquire what has been accomplished for medical 
science bj the elaborate proviugs of the homoeopaths; for the 
raison d' itre of a proving has not been explicitly given in the 
preceding pages. Hippocrates, Hahnemanu, and Sydenham hy- 
pothecated, and finally taught, that the proving or testing of 
medicines upon the healthy would show the exact curative power 
of each remedy in disease. This doctrine was formulated by 
Hippocrates in the aphorism or axiom similia simUtbtia curentur 
('* cure by similars"). Jenner by vaccination, and Pasteur and 
Koch by their inoculations, have more recently illustrated the 
effects, under this hypothesis, of a limited class of remedies; but 
to Hahnemann and his successors alone, with their elaborate sys- 
tem of full descriptive provings of nearly every known medicinal 
agent, is due the gradual establishment of a law educed from the 
original working hypothesis of Hippocrates. 

That the law of similars cannot be explained a priori (i.e., 
upon any material or mechanical grounds) i9. to my mind, at 
once to be admitted before we can accept it as a fundamental 
principle or starting-point, exactly like that of electricity or chem- 
ical force. The law is, that disease is cured by an influence simi- 
lar to that which produces it. However daring the first assump- 
tion of this law of similars, it has now passed through the stages 
recorded in the history of every established science; i.e., it has 
been submitted to induction, deduction, and verification. 

Mere observation of instances is not inductive, and does not 
lead to science until, through the study of instance8, we rise to 
fixed law. With such a law, prophecy or deduction must be pos- 
sible; and the accuracy of this prophecy or verification will be a 
fresh test of the original law. The homoeopathic law, being tested 
in reference both to normal and the diseased conditions of the 
human body, has the logical advantage of a double verification, 
and may thus be said to be rediscovered every day in the practice 
and provings of each homoeopathic physician.^ 

It is, then, law, not luck, which has enabled the homoeopaths 
to reach their verj consistent results. Their remedies in common 
use are an emphatic demonstration of the practical value of the 
law of similars: such as mercurius, which causes eruptions, sali- 
vation, and diarrhoea, and is undeniably curative in these forms 
of disease; quinine, which, causing ague symptoms, relieves 
them; nitroglycerine, which removes the form of congestive 
headache inevitably produced by it in a healthy person. And if 
the imperfected discovery of Koch be, indeed, a conspicuous and 
brilliant blossom of medical science, it is the startling fact that 
this law of similars plucked the flower long ago, and, aided by its 
accessory of safe dilution or attenuation, has made intelligent use 
of its discovery. 

To confine our attention to testimony bearing directly on the 
treatment of tuberculous disease. The proving of tuberculinum 
shows, as its primary effect, evidence of a deposit of tubercle at 
the base of the brain. Severe and unbearable headaches are a 
prominent ^mptom, with local congestion, delirium, and insanity ; 
more remotely and as later manifestations, cough, purulent sputa, 
and diarrhoea. The remedy tuberculinum has been for years 
helpfully given in meningitis, hereditary and inveterate head- 
aches, hectic fever, night sweats, cough with tuberculous expec- 
toration, and all early stages of phthisical disease. 

It would thus appear, that, in those first stages of consumption 
which alone are claimed to be curable by the injection of Koch's 
fluid, the homoeopaths have made safe yet effective use of the 
same materia morbi as Koch's.' Instead of protection by boiling, 
cultivation, etc., a high attenuation has been eflQcient.' This 
attenuation, made chiefly by means of dilute alcohol, is claimed 
to accomplish something beyond the mere subdivision of materiaL 

1 "Science presents itself as exact and ▼erifled knowledge; . . . if observa- 
tion and yeriflcation cannot demunatrate the real existence of the genus, phi- 
losophy itself, in any sane sense of the word, is annihilated '' (Dr. F. E. Abbot, 
The New Ideal, May, 1889). 

« See New Organon, July, 1879, pp. 842, 489, 449; Dr. Swan's Morbific Prod- 
ucts. 1886: Burnett's New Cures, 1885 to 1890; J. A. Biegler s Report; C. 
Bering's Guiding Symptoms, vol. x. (now in press). 

• Attenuations thus far made by the French experimenters have been un- 
satisfactory, both on account of the uncertain strength of the dilutions, and 
also by reason of changes of quality wrought by cultivation of the original 
material. The writer is aware of Kocb's statement that the albuminoid 
principle of parataloid is insoluble in alcohol. The simple dilution of the 
latter avoids this difficulty, chiefly by checking its ooagulative effect. 



The irritant particles are mechanically detached, whUe 
curative principle is separated and developed. The d^;r 
attenuation used always ranged as high as a so called thii 
potency. After Darwin's statement of the minuteness ol 
spores of drosera capable of (producing their characteristic ac 
the efficiency of a potency or attenuation does not to maoj 
sons seem improbable; and we will leave, for the presenl 
mathematics so frequently discussed. 

It will readily be seen, however, that treatment by no 
might soon degenerate into an enthusiastic, thoughtless, and 
pirical use of these remedies, to the exclusion of others, 1 
inference were drawn that each microbic di.<iease could be ai 
lated by its own potentused product; and it has naturally 
found impossible to remove, by the administration of its n* 
alone, the whole ultimate disturbance, in the form of seem 
symptoms, sequences, and diseases of distant parts of the I 
Indeed, other remedies might, even from the beginning of i 
ment, be more serviceable than these. Thus, in faithful i 
ment, it is sought to accomplish an end far more subtle tba: 
mechanical removal of bacilli. Holding them to be merely 
sites, among which may exist many forms not inimical to Im 
but even fultilling protective service in the body, the homoei 
does not consider it essential that its bacillus be seen in the 
of diseased material which he prepares for medicinal use 
bacillus would almost necessarily be there, for each charar4( 
parasite is the carrier of the disease in which it dwells) ; bo 
the deadly material ' in which the microbe-parasite feeds ^ 
alone is desired for proving, finally for prophylaxis and tbei 
tic use.' 

The ancient school attacks the new, having known but li 
its large work ; but the time has gone by for dismissiog w 
a hearing such claims as led Wilson, the anatomist, to e 
homoeopathy for himself, and Sur Sidney Ringer to incorj 
verbatim, large sections of its materia medica in his author 
work. 

These are the stars in the firmament of homoeopathy, — i 
affairs, men of business, scholars, warriors, poets, stati 
whose practical wisdom has moulded the destinies of the «i 
Sir William Hamilton, Archbishop Whateley, Carl Wilbdl 
mans, Lord Lyndhurst, Augustus de Morgan, Secretary Si 
Lord Lytton, Charles Reade, Wendell Phillips, Theodore I 
Helen Jackson, Miss Phelps, Balzac, Gambetta, D'Israd 
marck. 

Instead of such awkward use of its weapons that thf 
powerful enough to combat the disease must destroy also i 
valid, homoeopathy, die miide macht, has quietly emplo; 
methods, ** strong enough," as Wendell Phillips once remai 
the writer, *' to wait until its accumulating facts would spi 
themselves." C. P, NiCH 

Boston, April 16. 

Iroqnoian Etymologies. 

I WISH to make a correction. In my article (Science, A( 
1891), instead of the word ratiXNHoanM, on p. 319, second a 
at the end of the first paragraph, fead TAtakowanJWB. Thi 
was perhaps due to an oversight of the copyist in trans* 
with a typewriter from my script notes, and overlooked 
vision. J. N. B. He^ 

Wasbington, D.C., April 19. 
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Potver through Repose, By Annie Payson Call, Bostoi 
erts. 16"*. $1. 
The tone and object of this book are thoroughly good 
warning tbat it sounds is similar to that which Dr. Weir K 
so earnestly voiced in his ** Wear and Tear." We are ti 
and tearing too much and too fast. We are losing the fac 

1 The bacillus not only maintains its own parMitio life in the Ix 
appears itself to manufacture, or sabyerts the nutrient fonotlon to 
various toxic substances which are poiBonoos. tbongb separated from 
cillus C»ee Popular Science News, March, 1891, p. 43, quoted from Kd 
Medical Journal). 

3 See Swanks Nosodes; Burnett's New Cores. 
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ZoUoguMl Ariurlea eontrUmled to the Encyclopadui Britamtica. 
By E Ray Laneb&TXB, W. J. Sollas, A. A. W. HrBEECHT, 
L. VON Graff, A. G. Bocrne, and W. A. Herouan. New 
York, Scribner. t". $5. 
The title of thiB volume is misleading, aa there is eztremel? 
little zodlag7 in the articles cootained id it; at leaat, in tbe aense 
in which the term " zoology " is now moat commonly used. It is 
really a aeries of Bummaries of the viewa on the morphology of 
the groups enumerated, which, at the time ot publication, were 
held by the contributors. The articies, which appeared at inter- 
vals between 1880 and the pnd of (8SS, followiog the alphabetic 
order of the volumes in which tbey weru originally printed, com- 
prise Hydrozoa, MoHwea, Nemertinea, Planariam, Pviyzoa, Pro- 
tozoa, Botifera, ppougea, Tunieala, and VerUbrata. The latur 
arttclee are, of conrse. those which the subsequent progress of 
science has least outstripped. Those by Messrs. Herdman, 
Hubrecht, and Von Graff, since the writers are recognized authori- 
ties on the topics assigned them, would, in any event, represent a 
very high standard of opinion. The older articles, especially that 
on the Protozoa, by no means represent the present state of scien- 
tific opinion; while that on the ifoHusca, as shown in these col- 
umns at the time of its original publication, was an extremely 
imperfect production. Over its bazardous speculations time bad 
thrown a kindly mantle, until this reprint recalled them to the 



glimpses of the moon. Even Professor Lankester no« 
view of the testimony offered by one of bis pupils, that 
from Cuvier to Fischer were right in separating, and 1 
wrong in uniting, the pteropode and cepbolopods, somel 
not over half a dozen perA>i]8 have ever doubted. 

But it would be unfair to the authora, and to those 
be able to proSt by this volume, to insist too strongly 
fects or deficiencies of these papers. It being once undi 
the papers are almost exclusively morphological, aa< 
the 0[rinioas of Professor L&nkester and the school of < 
the recognized -exponent, biologists generally will reqi 
ther guide to the quality of their merits or shortcomini 

For the lay reader or youthful and inexperienced si 
book is undesirable. Only those thoroughly familia 
branches to which it refers can get a full measure of f 
its mingled science and speculation. To others it musi 
fusing. But it will be welcome to Ibe library of the m 
and specialist; useful, through its bibliographies, to 
would refer to previous morphologicaJ literature; ni 
instances, may serve as an "awful example" to those 
dency to speculate outruns their knowledge of the sub; 

It is handsomely printed, but the absence of an inde 
for which, under the circumstances, it seeras dilfi 
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AMONG THE PUBLISHERS. 

rViLET & Sons announce as in preparation *^Tbe Transi- 
re Field-Book," by Clinton R. Howard, C.E. 

D Wiley & Sons announce as in preparation ** The Me- 
EngineeKs Pocket Book,*" by William Kent. 

er Roae Gertrude has written another article for The 
lome Journal for June, on ** What it is to be a Leper," in 
le gives a clear glimpse of leper-life in Molokai, how the 
) contracted, how it is treated and cured, and how the 
e in their exile. 

'), Heath & Ck>. have in press for early publication an 
2an Literature for High Schools and Colleges,'* by Julian 
•ne and Leonard Lemmon; also ** French by Reading," 
rench method on the inductive plan, by Loi^se Seymour 
n and Mary Houghton. 

ong their books in press, J. B. Lippincott Company an- 
•*The Chemical Analysis of Iron," by Andrew Alexander 
w edition) ; *' A Hand- Book of Lidustrial Organic Chem- 
jT S. C. Sadtier; *^ Tables for the Determination of Min- 
f Persif or Frazer, jun. (new edition, revised and enlarged) ; 
lers's Encyclopsedia,' Vol. VII. (entirely new edition, re- 
i rewritten). 

srs. Macmillan & Co. will publish next week a ''Short 
of Greek Philosophy," for students and general readers, 
Fohn Marshall, rector of the Royal High School, Edin- 
The main purpose of this book is to present an account of 
lilosophy which, within strict limits of brevity, shall be 
tuthentic and interesting, ^authentic, as being based on 
[nal works themselves; interesting, as presenting to the 
English reader the great thoughts of the greatest men of 
r, on problems of permanent significance and value, in 
) freed from technicality and abstruseness. 



— T. Fisher Unwin has nearly completed preparations for a 
** History of the Press." The volumes will deal in the first place 
with the British press, and afterwards with the continental press 
and the American. In each case the history of the great journals 
will be treated in connection equally with the political and social 
events they have influenced, and the characters and methods of 
the men who . have directed them to these ends. In a few in- 
stances a single journal has played a sufficiently conspicuous and 
important part to furnish abundant materials for a single volume, 
but in others the general characteristics of a section of the press 
will combine many newspapers and personalities into one work. 
The finst volume will be devoted to the TYmes, and others have 
been arranged to treat of **Tbe Provincial Press," " The French 
Press," •* The German Press," ** The American Press," and •*The 
Comic Press." The volumes will be issued under the general 
editorship of Mr. Henry Norman. 

— ''Spinning Tops" is an interesting and valuable addition to 
the Romance of Science Series, published in London by the Soci- 
ety for Promoting Christian Knowledge, and in this country by 
E. & J. B. Young & Co. The volume is an expanded revision of 
an ** operatives' lecture," delivered by Professor John Perry at the 
British Association meeting at Leeds in 1890. The changes neces- 
sitated by the conversion of a lecture illustrated by actual experi- 
ments with elaborate apparatus, into a treatise illustrated by 
engravings and explanatory letterpress, have been carefully made; 
and the result is a volume that will not only interest the general 
reader, but also add considerable to his knowledge of some 
branches of science. Beginning with a description of the behavior 
of a spinning top, the author goes on step by step to the move- 
ments of the earth in space, touching incidentally on the connection 
between light and magnetism, and the rotation of the plane of 
polarization, making his points clear at each step by means of ap- 
paratus adapted to the purpose. 
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A NEW PHILOSOPHY. 

/ 

Accurate — Comprehensive — Judiciouely Condensed - Entertaining. 

tPPLETONS' SCHOOL PHYSICS. 

An Entirely New Book. By a Corps of Distin^^oished Scientists and Teachers. Cloth. 
12mo. 544 Pages. Price, $1.20. Just Out. 

CHAPTERS on Motion, Bnerfy, Force, the Properties of Matter, Solids, Liquids, Oases and Me- 
chanics, by Prof. SU.A8 W. Holmam, Massachusetts Insiitut«^f Technology. 

CHAPTERS on Heat. Light and Electricity, by Prof. Francis B. Niphkb, Washington Uniyenity, St. 
Louis, Mo. 

CHAPTERS on Sound, by Prof. Altbbd M. Maykb, Steyens Institute of Technology, Hoboken, N. J. 

CHAPTERS on Magnetism and Electrical Apparatus, by Prof. Fraitcu B. Cbocksb, Columbia Col- 
lege School of Bfines. 

ABLY EDITED, by ProC John D. Quacue^^os, Columbia College. 

The names of these scientists and educators are a guarantee of the quality and reliability of the work. 
It is adapted in style and methods to pupils of fourteen years and upward, and while precedence to the 
practical is the rule strictly adhered to throughout the work, no effort has been spsired to inspire the 
learner with enthusiasm in the study of Natural Science. It is singularly simple, practical, ana at the 
same time authoritative^ and should be carefully examined by all who are looking for an accurate, com- 
prehensiye. Judiciously condensed, entertaining text-book in Natural Philosophy. 

Specimen copies mailed to any address on receipt of price. 
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A NEW MONTHLY 

THE INTERNATIONAL 

JOURNAL OF MICROSCOPY AND 

NATURAL SCIENCE, 

THE JOCRSAL OF THE 
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NATDfiiLISTS' SOCIETIES. 

Edited by ALFRED ALLEN and Rgi. 
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CONTENTS OF APRIL NUMBER: 

Notes on the Anatomy of tfao Cicindela-Sex- 
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A Journal of Entomology, published monthly 
by the Cambridge Entomological Club. 
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years. Volume Vl. bevan in Januarf, 18B1. 
Back volumes for sale at 25.00 each. ToU 
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READY SOOA-. 

THE LABRADOR COAST, 

A Journal of two Summer Cruises to that 
Tegion: with notes on its early discovery, 
on the Eskimo, on its physical geography, 
geolc^ and natural history, together with 
a bibliography of charts, works and articles 
relating to the Hvil and natural history of 
the Labrador Peninsula. 
By ALPHEUS SPRING PACKARD, M.D.; Ph.D. 
if^, about 400 pp., J3.S0. 
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collect the scattered uotieea of fossil resins, 
exclusive of those on amber. The work is of 
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of the insects found embedded in theselong- 
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A Linguistic Classification and Ethnograph: 
Description of the Native Tribes of North 
and South America. Thia is the first at- 
tempt ever made to classify all the Indian 
tribes by their languagee, and it also treats 
of their customa, religions, physical traits, 
arts, antiquities, and traditions. The worli 
comprises the results of several years of 
Btady in this special field. 

Price, pontpHld, 89, 
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ing disease. 
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BBCKNT PKOQRESS IN SOLAR PHYSICS AS BEAB^ 
ING UPON THE CAUSE OF THE ICE AGE. 

AMOSa the many hypotheses invoked to find an adequate 
CBQBe for the glacial period, that of a time of diminution of 
tbe bud's emission oT heat has had little consideration. 
Alkbougb apparently naming a cause adequate to the effect, 
H seemed loo violent an assumptiou, and one opposed to 
generally accepted fact, that the supply of heat from the sun 
could vary to any material amount. The universal coacep' 
tion of the solar orb and its activities was that of extreme 
steadiness and uniformity of behavior, as being almost an 
cisblem of immutable law. Any change or abatement in the 
•an'a energy in supplying heat and light seemed as foreign 
to a proper notioa of that body as would be a deviation from 
fnncto&t nung «.nd setting as laid down in -the almanac. 
Henoe, in the presence of tbe brilliaat and imposing astro- 
J nomical theory of Dr. Croll. the more obvious hypothesis 
I i<if solar variation lapsed out of sight. Of late, however, tbe 
r theory is becoming discredited by the growing clear- 
f evidence that the ice age was too recent to be ac- 
mied for thereby. The rates of recession of the Niagara 
';ge and of the falls of tbe Mississippi render it difficult to 
F^KOunt for a continental glacier still existing seven thousand 
a ago, by an eccentricity of the earth's orbit which oc- 
curred fourteen limes as far back in the past. 

DuiTDg the quarter-century since Dr. Croll's theory came 
into vogue, our knowledge of solar physics has been enor- 
moiuitir developed and quite revolutionized. Possibilities and 
probabilities m ta the variability of the sun's emission of 
heat are now well known, which then were not even matters 
of va^ne conjecture. Inspection of the structure and activi- 
ties of tbe sun ly means of the spectroscope bas wholly 
obanged the former conditions for reasoning about its varia- 
bility. 

Tbe HKMt conspicuous result of this spectroscopic inspection 
L Ib onr knowledge that the sun exhibits the most violently 
o activity all over its surface, far into its depths, and 
) of the photosphere. It continually general«e 
• into space almost inconceivable floods of light 
E' aad beaL This is attended by intensely violent ebullition at 
r ' die mrface, in which vast streams of fluid matter are con- 
mtmotiy flung aloft tens and hundreds of thousands of miles 
t jibore tbe photosphere. The most titanic eruptions of earth, 
I Mieh as Krakatoa, are, when compared with those hourly 
I deearrJDg in the sun, far less than the dust-whirl of tbe street 
■ i> to tbe tornado that wrecks a city. 

m, I addace this fact of violent ebullient activity in the sun 
I lending a presumption of more or less inequality in that 
jctivity. It gives the impression of contending forcee arrayed 
'' against each other, necessarily disturbing equilibrium, and 
foibidding an equable and uniform emission of light and 
beat. Such inequality is markedly indicated by the known 
periodicity of the cyclonic sun-spots, and their attendant 
eonue magnetic disturbances. There still lack resulta of 
aetaal(4>nrTation to verify the fact of sucb fluctuation. The 



younger Angstrom of Sweden ia understood to be now con- 
ducting delicate observations with this intent. 

A vastly more extended area for observation and classifl- 
cation of facts relating to solar physics has been opened in 
the new department of stellar spectroscopy in which Dr. 
Norman Lockyer is the worker best known to the public. By 
tbe claasiQcation of the spe<^tra of many hundreds of fixed 
stars and nebulte. a series of grades of solar evolution have 
been approximately determined, beginning with suns incipi- 
ently gathering from diffused nebulous matter, and going 
on through successive stages of accumulatioQ, concentration, 
intensifying heat, culmination, decline, and approaching 
extinction. .\ll ihese stages are determined and classified by 
the peculiarities of their spectra. Dr. Lockyer ia thus en- 
abled to write approximately the history of a sun from ita 
earliest genesis to its extinction as a luminary. Our own 
sun bas been definitely assigned by the character of its spec- 
trum to a class of star^ of decreasing temperature, which 
have passed the culminating point of their activity, and are 
going on towards decline, like Procyon, Capella, and Arc- 
tunis. Aldebaran. Altair, and Alpha Gygni are examples 
of another class approaching their culmination, and increas- 
ing in brightness. Sirius is in a still earlier and more vapo- 

Wbile the known violence of the sun's internal activity ia 
suggestive of frequent transient variations in the amount of 
heat emitted, tbe above named long progressive changes ar& 
equally suggestive of vast secular oscillations in the course 
of tbe increase and decrease observed. It seems, indeed, 
quite impossible that those long continued progresses of in- 
crease and subsequent decline in the heat and light of solar 
orbs should go on with absolute uniformity of gradation. 
All such processes of active change in nature are character- 
ized by fluctuation, by alternating ebb and flow; and such a 
process as this would be the last to show an exception to tbe 
rule. It involves a continual balancing of mighty contend- 
ing forces, forever swaying the resultant thermal condition 
up and down with varying divergence from an even grade 
of increasn or decrease. 

It is only in harmony with the universal laws of material 
activity — and it is nearly impossible to conceive it other- 
wise — that the heat of the sun, as it slowly diminishes 
through the ages, should at intervals make strong sweeps 
upwards or downwards, again recovering itself to its average 
grade of slow decline, rather than that it should progress in 
a uniform and imperceptible diminution. It thus seems in 
the highest degree probable that tbe sun is subject to con- 
siderable secular variations in its beat, such as might have 
caused tbe glacial period, as well as the just preceding age 
of arctic warmth. 

As observed above, tbe enormous violence of the sun's in- 
ternal movements, which ia actually seen to exist, seema 
necessarily to involve fluctuation in its effects. Such oppos- 
ing enei^ies cannot uniformly so balance each other as to 
produce a uniform emission of light and heaL An enormous 
expenditure of force is going on with the progressive oondnn- 
sation of tbe va^t orb. Yolnmes of heat and light incon- 
ceivably great are being every instant shot forth and dis- 
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tributed into boundless areas of space. All this is supplied 
by the oontraciion of the sun's bulk. It is in place now to 
specify some of the interacting and counteracting forces 
involved in this process of shrinkage of diameter and radia- 
tion of heat. We shall more clearly see causes of inevitable 
disturbance of equilibrium in the constantly varying energy 
of the different factors which play unequally against each 
other. 

Every atom of the solar orb is being continually drawn 
towards its centre by the gravitation of the sun's own tremen- 
dous mass ; but this tendency is resisted by the intense heat, 
which causes each particle to repel its neighbor, and so to 
prevent and delay that condensation to compact solidity 
which is to be the ultimate result. Heat must be parted with 
before the strenuous behest of gravity can be obeyed. Thus 
the process of contraction goes on with extreme slowness, 
only by means of, so to speak, the squeezing-out of immense 
volumes of heat from the whole mass. The result is an 
imperceptible contraction of bulk, leaving the sensible heat 
practically undiminished, although latent heat has been 
copiously expended. The heat thus continually released, and 
oozing from every molecule throughout the bulk of the mighty 
orb, finds escape from the interior to the surface by means of 
vast upboiling currents of superheated fluid which carry out 
the heat ; in other words, by the process of convection. * 

Now observe the elements of variation as found in the 
interacting forces involved. The primary factor in this 
combination is the force of gravitation ; but gra^tation must 
increase inversely as the square of the sun's radius. As the 
bulk shrinks, gravity multiplies. When the sun had twice 
its present diameter, its particles drew together only one- 
fourlh as hard as they do now. Here, then, is a steadily 
changing factor tending to disturb the uniformity of the heat 
emitted. 

A second ever-changing factor is the area of the radiating 
surface of the photosphere. This varies, not inversely like 
.^gravitation, but directly as the square of the sun's radius. 
When the sun was twice its present diameter, the area of its 
photosphere was four times as extensive : in other words, the 
beat had four times as wide a gate to find escape through. 
This, again, tends to disturb uniformity in the emission of 
beat. 

A third element of variation is to be found in molecular 
repulsion, which varies not only with the amount of sensible 
hejit, which is possibly still rising as the sun grows denser, 
but it will also vary as the square of the decreasing distances 
between the crowding molecules. This influence is opposed 
to that of gravitation, and tends to prevent condensation. 
This varying quantity constitutes a third antagonist in the 
fray, as the war sways to and fro in the sun's interior. 

A fourth factor is the slowly lessening distance from the 
sun's centre to its surface, which facilitates the transit of the 
outgoing currents conveying to the surface the superheated 
fluids of the contracting interior. As the sun shrinks, the 
path to the surface shortens directly as the radius, thus tend- 
ing to increase the escape of heat. 

But counteracting this is the increasing density of the sun's 
contents, which varies inversely as the cube of the radius; 
that is, as the shrinkage of bulk. The mass of the sun is 
now eight times as dense as when of twice its present diame- 
ter. This greatly increases the resistance to movement of 
internal currents, just as one hundred people in a hall of a 
given size will move about more than twice as easily as two 
hundred people in the same hall who crowd and jostle each 
other. 



A sixth and perhaps very variable factor which powe^ 
fully retards the radiation of light and heat, is the enveloping 
atmosphere of the sun, estimated at several thousand miles 
in depth, and of considerable density. This atmosphere, 
like an enswathing blanket, arrests a large portion of the 
radiated heat. Now, the quantity of this atmosphere being 
assumed as constant, its depth will tend to vary inversely at 
the area, that is, as the square of the sun's diameter, and so 
the radiation of heat be hindered increasingly as the sun 
shrinks. 

It is quite impossible, however, that the quantity of atmot> 
phere outside of the photosphere should remain exactly con- 
stant. Large quantities are evidently carried down into the 
sun's interior by the plunging rush of the sun-spot vortices, 
no doubt to boil up again to the surface. 

Added to the regular atmosphere are the red cumulus pro- 
tuberances above the atmosphere, composed of more tenuous 
vapor forced out perhaps by electric repulsion. These must 
contribute to arrest the escape of heat, and are also variable 
in quantity. 

This brings us to another probable element of a pertarbing 
nature in its influence upon the escape of heat; that is, elec- 
trical repulsion. It is probably this which not only drives 
forth the red protuberances to such an enormous height, but 
which also shoots.out the broad streamers of the sun's corona. 
The tails of comets are probably forced outwards by a similar 
repulsion from the sun. 

As this force is habitually attendant upon molecular ac- 
tivity and the generation of heat, it must be subject to 
considerable fluctuation with the violent internal agitaiioft 
of the orb. To all this fluctuation the earth's magneiin 
constantly responds, like a delicate galvanometer. Hov 
much more powerfully, then, must the sun's own atmo^kii 
respond, dilating and bristling out with every rising wit^f 
electrical agitation I Such dilatation of the atmosphereailiil 
vast appendages cannot fail to diminish the radiation of W| 
like a bird roughing its feathers in the cold. 

Miss Agpes Gierke describes those stars in the same das 
as our sun as being more strongly electrified than the othen, 
and hence likely to be more active in their fluctuations of 
repelling force. 

Recent developments in chemical science promote belief in 
the existence of elementary forms of matter not yet actually 
observed. Certain peculiarities in the spectrum of the son 
are thought to indicate that much of its matter is still in 
such elementary forms, owing to its intense heat. This in* 
creases the probability that great chemical processes are going 
on in the sun, which are attended with evolution of heat, 
and which thus contribute to the complexity of causes pto- 
ducing variation thereof. 

Should we adopt the conjecture of Mr. Proctor and others, 
that the supply of heat in the sun is largely maintained by a 
bombardment of meteorites supposed to be densely swarm- 
ing about it, we might find in this another element.of varia- 
tion. This is, however, hardly more than unsupported con- 
jecture. 

The foregoing enumeration of certain and probable factors 
in the sun's internal activity, as contributing to produce much 
variation in the resultant emission of heat and light, is ne- 
cessarily but rude and imperfect; yet at least it serves to illus- 
trate and lend probability to the hypothesis advocated in this 
essay. Some of the causes of fluctuation named seem most 
adapted to produce comparatively brief and transient in- 
equalities of radiation, such as might easily be verified by 
long-extended instrumental measurements in elevated posi- 
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prize shall be awarded for the best essay written by a graduate 
student upon some subject in historical or political science, ancient 
or modem, and submitted by him or for him to the academic 
council. The prize shall consist of a bronze replica of a likeness 
of Chief Justice Marshall, together with printed copies of his de- 
cisions (if they can be obtained). The prize shall be known as 
The John Marshall Prize of the Johns Hopkins University. To 
indicate the character of the work which the donor desires to en- 
courage, she requests that three copies of the likeness be given as 
prizes for three essays to be selected by competent judges from 
the essays already published by recent members of the university. 
She desires that the further regulations for the bestowal of the 
prize shall be made by the president of the university, with the 
concurrence of the academic council . If, at the end of ten years, 
any balance shall remain unexpended, it shall be devoted by the 
trustees to the continuation of the prize, or to any other object 
that they may select. 

— An expedition into southern and eastern Maryland has been 
organized, through the co-operation of the Johns Hopkins Univer- 
sity, the United States Geological Survey, and the Maryland 
Agricultural College. The project has been approved by the gov- 
ernor and Board of Public Works of the State, and one or more 
steamers of the Maryland Oyster Navy will be detailed for the ac- 
commodation of the members of the expedition. The object of 
the expedition is to study the natural resources of the southern 
and eastern portions of the State. The heads of the Johns Hop- 
kins University, the United States Geological Survey, and the 
State Agricultural College have designated the following persons 
as a board of control : Professor W. B. Clark of the Johns Hop- 
kins University, chairman ; Professor Milton Whitney of the State 
Agricultural College, secretary and treasurer; Mr. W. J. McGee 
of the United States Geological Survey. The expedition was to 
leave Baltimore April 23. 

— Among the results already obtained from the oceanographic 
expedition of the '' Pola,'* organized by the Academy of Sciences 
of Vienna, are the following, as we learn from Nature of April t6 : 
The water of the central basin of the Mediterranean was found to 
be warmer, denser, and richer in dissolved salts, than the western 
basin. As regards the penetration of light into the sea, a white 
disk was visible only at a depth of 43 metres, but photographic 
plates were affected at a depth of 500 metres. Starting from the 
surface of the sea, the quantity of oxygen dissolved at first in- 
creases with the decrease of temperature, but then again decreases, 
so that at a depth of 3,000 metres the proportion is the same' as 
that at the surfaoe. In no case was any free carbonic acid found. 
The nitrogenous substtoces in solution vary in inverse proportion 
to the depth: that of ammonia varies but slightly, but is greater 
in the lower strata. 

— The next annual meeting of the Ro3ral Society of Canada will 
open in Montreal on Wednesday, May 27, 1891. The sessions 
usually last one week. It is anticipated that the meeting will be 
attended by many distmguished persons eminent in literature and 
science from Europe and the United States as well as from the 
Dominion of Canada. The ordinary sessions of the society will 
be held in the buildings of the McGill University, and the popular 
evening lectures will be delivered in the Queen's Hall on St. 
Catherine Street. The museums and art galleries, with the edu- 
cational, industrial, and other institutions of the city, will be 
opened to visiting members and associates. Local excursions to 
places of interest in the neighborhood will be arranged for ; and 
receptions, garden-parties, and entertainments of various kinds, 
will also be provided. To members and associates attending the 
meeting, the Intercolonial Railway of Canada will issue re- 
turn tickets over its system at a single fare. The Grand Trunk 
and the Canadian Pacific Railways, together with their connect- 
ing railways in the United States, will issue similar tickets at a 
fare and a third for the double journey. The committee are en- 
gaged in the preparation of a handbook, for gratuitous circula- 
tion among intending visitors, which will include an historical 
aooount of the society, together with other intersting scientific 
and local information, a copy ot which will be sent on applica- 
tion. It will greatly tacilitata ti>® arrangements of the committee 



if intending visitors will promptly advise the local secretai 
University Street. Montreal, of their intention. All persoiu 
ested in literature and science mav become associates f 
meeting, and are cordially invited by the local committee 
present thereat. 

— At a meeting of the Royal Meteorological Society, A] 
the following papers were read : — **Some Remarkable F< 
in the Winter of 1890-91," by Mr. F. J. Brodie, in which t 
thor points out the peculiarities or special features of inte 
the weather which prevailed over the British Isles during t 
winter, and states that in addition to the prolonged frost, 
lasted from the close of November to about Jan. 22, h 
that the barometric pressure for the whole winter was a 
quarter of an inch above the average, and that when tb 
was not absolutely calm there was an undue prevalence of i 
from some cold quarter ; that the percentage of winds f n 
southward did not amount to one-half of the average, the 
her of foggy days in London was no less than twice the a^ 
and the rainfall over the greater part of the British Isles vi 
than half the average ; that * * almost every element in the « 
has been influenced to an abnormal degree by the remarkable 
lence of high barometrical pressure, and, if we were calle( 
to define the season 1890-91, we should have little hesitai 
giving it the name of the * anticyclonic ' winter : " < * The 1 
of February, 1891," by Mr. H. S. Wallis, in which the 
states that this was one of the dryest moorths upon record, th 
rainfall over England, excluding the Lake District, being ox 
of an inch , or about one-fortieth of the average : ' ' On the Vai 
of the Rainfall at Cherra Poon jee in the Kbasi Hills, Assam,*' 
H. F. Blanford, in which it is stated that Cherra Poonjee lu 
been notorious as having a heavier rainfall than any other 
place on the globe, the mean annual fall being frequently g 
about 600 inches. Mr. Blanford has made a critical ezanij 
of the various records of rainfall kept at this place, and ha 
to the conclusion that the above amount i:^ too high, and fi 
average annual rainfall is probably only a little over 500 im 

— The ** Hopkins House of Commons,'' founded in IflN 
the impulse given by Professor Woodrow Wilson, and.lbr 
years a very popular organization of Johns Hopkins Mil 
has been revived. A preliminary gathering was reoelit 
and it was determined to continue the society by obtdii 
many new members as possible, and resuming regular tt 
Four meetings have now been held with an average attend! 
about twenty-five, and it is hoped that the success of the < 
zation is assured. Both graduates and undergraduates ar 
ble to membership, and the meetings are open to visitors, 
are held in College Hall at 8 o'clock every Monday evening 

— An attempt is to be made to establish an engineering 
tory at Cambridge University (England) on the model of t 
the Central Institution, Kensington, and at University C 
Liverpool. The syndicate appointed to consider the quest 
port that ** the study of mechanics gains much in utility, ai 
nothing in educational value, by being approached from the 
point of the engineer." ** This is an important admission 
Engineering of April 17, **as the unfortunate engineer has 
stand any quantity of abuse from physicists, such as Pr 
Lodge, because he does approach these matters from h 
standpoint, and works with quantitie'4 he understands, anc 
ures daily, sucb as weights rather than masses, and pom 
square inch instead of dynes per square centimetre. Professor 
hill, who is an old Whitworth scholar, Has, it is true, su( 
the engineers ; but many physicists seem to consider him a 
or less of a traitor who profanes their mysteries, in makin; 
inteUigible to the practically trained man. Apart from thi 
ever, every one will agree with the dictum of the syndicate 
above. The abstract ideas of the mathematician become c< 
entities in the practice of the engineer, and both pure and i 
physics should benefit from the establishment on a proper f 
an engineering laboratory at Cambridge. The principal di 
is one of money. A sum of $100,000 is required ; and. Can 
not being a large business town like Liverpool, there is 
there able to imitate the generosity of Sir A. B. Walkei 
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TORNADOES: A STORY OF A LONG mHERITANCEJ 

Aftkb iUostrating the effects of a number of tornadoes by 
laotem-slides, the lecturer defined a tornado as a violent whirling 
storm of small dimensions, rapid progression, and brief duration, 
and then considered the origin of its destructive winds. Follow- 
iog the g^ierally accepted theory that the tornado whirl is devel- 
oped in a convectional up-draugbt, it was shown, by analogy with 
thd eddy of water running from a basin by a vent at the bottom, 
that if tornadoes did not whirl, they would lose most of their 
violence. But they all whirl, and nearly all in the same direc- 
tion, — from right to left. The general possession of so well- 
marked a feature implies that it has been inherited from some 
antecedent condition, and it was therefore asked, where are 
tornadoes formed? The records of the Signal Service leave no 
room for doubt on this point : tornadoes are nearly always formed 
in the south-eastern quadrant of the large cyclonic storms or areas 
of low pressure, so characteristic of our daily weather-maps, and 
to whose passage across the country we owe most of our weather- 
changes. The cyclonic storms are vast whirls, their winds sweep- 
ing over great spirals as they gradually approach the centre of low 
pressure, but generally without destructive velocity, at least on 
land. The spirals of our cyclonic storms universally turn from 
right to left, and in this motion we undoubtedly have the reason 
for the general rigbt-to-lef t whirling of the tornadoes ; for, when 
a little whirl springs up in a grtot whirl, the turning of the two 
will he in the same direction. This may suffice to show why 
tornadoes turn ; but it may next be asked why cyclonic storms 
turn. An answer will be found by examining the region of their 
occurrence. They are developed in the belt of prevailing westerly 
winds, which, taken as a whole, form a vast whirl from right to 
left around the north pole. When the cyclonic disturbance arises 
in this polar whirl, it umst turn in the same direction as the polar 
whirl turns; that is, again from right to left. Tornadoes may 
therefore be said to have inherited their habit of turning from 
their grandparent, the general circulation of the winds of the 
northern hemisphere around the north pole. 

But why do the winds whirl around in this way? Why not the 
other way ? Why do they whirl at all ? The sun warms the air 
at the equator, while it is cooled at the poles ; the expanded equa- 
torial air flows away aloft north and south, and for this reason we 
should expect to find caps of high pressure around the poles ; but 
it must be remembered that the interchange between equator and 

> Abstract of a lecture before tbe Johns Hopkiiis University Travellers^ 
dab, Jan. 27, 1891, hy Proteaaor Wiiilam Morris I>*vto of Harvard Univer- 
sity. , 



poles was established in an atmosphere that was alread 
with the earth on which it lay. It possessed this rota 
with the oceans in the youth of the earth, when all 
glowing and molten with heat; and it was only later oo, 
earth had cooled somewhat, that the sun began to det« 
climatic zones, and start an atmospheric circolation: 
the equatorial overflow runs poleward, it approaches the i 
which it rotates. In accordance with the principle of tl 
vation of areas, it must take on a whirl around the pole ] 
to east, or, as the North Star would say, from right to 
this whirl is so much faster than the rotation of the eart! 
high pressure expected at the poles as a result of low tei 
is reversed into low pressure, due to excessive oentrifu, 
We thus learn that the prevailing winds whirl aroun 
because they had a way of turning with the earth ; tha 
clonic storms possess a spiral circulation from right to lei 
they are formed in a whirling atmosphere; and that the 
whirl because they are generated in whirling cyclones. 

But why does the earth rotate? On inspecting the ] 
our system, we find that rotation appears to be a commc 
teristic of all. The sun, the moon. Mars, Ju^Hter, and 1 
turn one way, these being the only bodies of our systi 
direction of rotation has been surely observed. If oieove 
turn on their axes in the same way as they revolve aroni 
in their orbits. Saturn's rings turn in the same dired 
us imagine what would happen if these rings were oM 
what at a certain point : the parts behind the clot would I 
on, and thus gaining a greater orbital velocity, and oon 
a greater centrifugal force, would tend to pass outside o( 
the parts ahead of the clot would be retarded, and, ti 
some of the centrifugal force that they had before, wocdd 
by the planet somewhat inside of the clot; the parts oott 
clot would be drawn inwards, and, thus approachins the 
their orbital revolution, they would be accelerated, ai 
tend to run ahead of the clot; while the parts on the ins 
ring would be drawn outwards, and would lag behind 
All these parts thus conspire to set up a whirling 
as a centre, still maintaining their orbital motion 
As a result, when all the matter of the rings is con< 
clot, it will form a mass possessed of an axial rotatiSe( I 
rotation will be in the same direction as its orbital refiM 
has therefore been supposed that the planets once exislai 
around the sun ; that the rings were not so evenly balaoc 
those of Saturn, which survive as rings even to this day; 
the planetary rings gradually coalesced into rotating balls, 
gained their community of rotation. And yet why si 
planetary rings have all rotated the same way ? For n* 
unless they inherited their movement from a common 
This ancestor is thought to have been a vast nebula, whoc 
spiral falling together gradually produced the rings, al 
one way around the great central mass, which later fo 
sun. But why did the nebula turn around ? Why did 
not simply fall together in radial lines ? Because the neb 
from chaos, and we must not imag^ine that chaos pos 
specialized an arrangement as no motion, or as preci< 
motions as would neutralize all tendency to rotation whiU 
were falling towards their common centre of gravity. A 
but this in chaos. There must have been motions of all ki 
their resultant t>eing unbalanced with respect to their eei 
necessarily developed a whirl a8 they coalesced into the 
nebula; and this whirl, through rings, planets, winds, 
and tornadoes, has never been lost. 

It is not simply to the imagination that we must truf 
realization of these past stages of our history. The sun, l>ei 
larger than the earth, still retains a j; lowing temi)erature 
the earth has long since lost. Saturn's ring?*, evenly I 
marvellous examples of retarded development, illustrat 
long out of date with the unevenly arranged rings of the 
Most of the nebulae of the distant sky are still in the chaol 
but the great nebula of Andromeda, when finely photoj 
shows a series of incurving spirals, such as the North Str 
our nebula so long ago. It is the inheritance of this ea 
that makes our tornadoes whirl. 
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LETTERS TO THE EDITOR. 

tpondenU art requeated tobe<u brief om ponMe, The wriUr*§ namtt 

iMtrvgruired a$ proof of (food faitK 

or wiUb€ giad to puldiah any querie§ eot%»onafU with the charaeter 

nuU, 

«^, tumniif oopiM of tKe number containing hie communication wiU 

mdfrm to any eorrtepondent. 

Flytsff-Machines . 

the age of mjthologj to the present time man has at- 

to unraTel the mysteries of flight, and to imitate the hird 

lay conquest of the ocean above us. The study of this 

has been left to cranks or semi-intelligent dabblers in 

One of the latest instances was that of Mr. Lancaster, 

s treated rather oooUy at Buffalo at the meeting of the 

A Association in 1886. An offer of a hundred dollars was 

r the dis|>lay of a model that would meet his claims, but 

Hess to add that the money did not change hands. Only 

ik, however, the usual rule was brokeh, as Professor 

, who has a world-wide reputation as an eminent scientist, 

the lists as a champion of the idea that a flying- machine 

cable. We have been somewhat disappointed, however, 

ng carefully into his scheme, and very much fear that he 

succeeded in more perfectly proving the impracticability 

Gt imitation of the bird. 

»or Langley illustrates his views by drawing a picture of 
ralking upon a series of cakes of ice, each one of which 
Ul that he would sink if he does not pass very quickly 
le to the next. It is plain that if the man is given no 
» except a violent up-and-down movement of the arms, 
don of a bird's wings, he would go down if he stood still ; 
lose be had a pole resting on the bottom, it is easy to see 
sxerting a slight pressure upon the pole he would be sus- 
f the cake of ice. We may well believe that the exertion 
to support a part of one's weight in this manner would 
much less than that required to pass quickly from cake to 
%e same reasoning may be applied to a heavy bird stand- 
i ioe : it may run from cake to cake with wings closed, or 
band still and gently support a part of its weight by a use 
Qgi. In the latter case the exertion required would be 
m than in the former. This idea of adaptability would 
Hi at Ihe bottom of this whole subject. 
Ml m balloon weighing two hundred pounds, and inflated, 
Iflsslill it reached an equilibrium at two thousand feet, 
ka oertion required to move it a limited distance in any 
W,4owik or up, or sidewise, would be exactly the same. 
WB empty the gas, we have changed all the conditions of 
; and the covering, if compacted, at once falls with great 
tbe earth. To keep up this ball of cloth by a blast of air 
quire the expenditure of a great deal of energy ; and in 
tner, if we undertook tq transport it horizontally by a 
air, and keep it from falling, it would require still more 
I fact, it is evident that a horizontal blast could not keep 
from falhng, no matter ^hat its force. On tbe other 
9 may support the ball by a cord, and then we can move 
f direction a short distance horizontally with the very 
exertion. 

se the cloth of the balloon, instead of being compacted, 
' stretched in a plane surface. The velocity of its fall 
e much diminished; but to keep up a blant of air from 
to support this plane, or to move it horizontally, would 
he expenditure of much more energy than before. Let 
i:e the condition and apply the force directly to the plane, 
; it at the same time with tbe horizontal. It is evident 
h an angle of 45^ the resistance from the air would be 
compared with the skin-friction ; but if the angle is made 
lUi, say one degree, the total resistance at a much higher 
would be the same as before. It would seem, however, 
ane under these conditions could be balanced only with 
itest difficulty; and, as Professor Langlej has said, the 
and propelling apparatus have jet to be devised. It is 
see that, after all, these three points are really the essen- 
d if it can be shown that a plane, which is so very differ- 
( the Urd in its form and adaptation to the air, is really 



essential to a solution of the problem, then we may say that it has 
been conclusively proved that a flying-machine pure and simple 
cannot be constructed. We may hope to vie with the bird, but 
we can never go beyond it in its general form, adaptability, and 
mode of action in flight. 

Professor Langley thinks we can go fast much more easily than we 
can go slow. It is evident, however, that a bird does not support 
itself by going fast, for we have examples of its soaring and re- 
maining stationary for quite a long time. It would seem, also, that 
the practical solution of the problem would be rendered much more- 
difficult at great velocities. As a matter of fact, it would be much 
easier to go slow than fast; for the propeller, ballast, and other 
parts would have to be increased in such a ratio as the velocity in- 
creased, that the resistance of the air would become enormous., 
amounting, as it does, to forty pounds per square foot at a hundred 
miles per hour. 

Professor Le Conte of San Francisco, in a recent number of the 
Popular Science MorUhiff, has summarized the arguments against 
flying-machines, and his position certainly seems impregnable. 
These arguments may be briefly paraphrased. 

1. We can never construct a mode of utilizing fuel or a source 
of energy which shall equal the bird. 

2 We can never build a machine which shaU have such perfect 
adaptation to flight in all its parts as the bird has. 

8. There is a limit of weight, probably flfty pounds, beyond 

which a bird cannot fly. Obviously a self-raising, self -supporting^ 

and self-propelling flying-machine to carry a man is impossible. 

H. A. Hazek.. 
Waahlnffton, D.C., April 18. 



Protection from Lightning. 



I BBOEiVKD an invitation from you some time ago to criticise 
your theory of lightning, and since then I have been rolling the- 
idea about in my mind to look at the lightning longitudinally, 
transversely, and askance. It was so novel that I did not quite 
get the idea at flrst reading, and it was so different from my al- 
ready partly well defined views that I had to think about it, 
which accounts for my delay in replying. Some of your argu- 
ments are very strong; say, the observations of the stroke upoB 
the steeple, etc., supposing that to be well authenticated. I don't, 
believe I am well prepared to deny but you may have the solu- 
tion, and I should be glad to know that you had. 

Now, does not your thecn-y imply that the flrst step in the trans- 
ferrence of electric energy from an electrified cloud is to produce 
a stress in the ether between the cloud and another adjacent body^ 
say the nearest, either cloud or earth ; that the energy is therefore- 
in the ether until the discharge takes place, and the discharge ia 
the unloading the ether in a direction at right angles with the 
direction of the stress ? The electricity, therefore, is not trans- 
ferred from cloud to earth or from earth to cloud, but is only a 
kind of static collapse. Perhaps this does not quite represent 
your idea. A. E. Dolbeab. 

CoUege Hill, Mass , April 10. 



BOOK-REVIEWS. 



Outlines of Physiological Psychology. By Qeorqe Trxhibull. 
Ladd. New York, Scribner. 

Professor Ladd*s larger work, ''The Elements of Physiological 
Psychology,** is so well known to all students of this topic that, 
this abridgment of tbe larger work hardly calls for extended 
notice. The scope of the work and the manner of treatment are 
essentially similar to those of the *' Elements/* and its handier 
form will undoubtedly make it a welcome volume to a large circle 
of students. It is distinctly tbe only work in flnglish that pays^ 
due attention to the experimental work of foreign psychologists; 
and American reader.^, no matter what their points of agreement 
or disagreement with Professor Ladd*s views may be, should be 
distinctly grateful for this useful service. One cannot repress the 
wish, however, that, while so much pains and ability were being 
exercised in compiling the volume, a little better perspective of 
view, a little more lucid and attractive form of statement, had 
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been added. These two defects will seriously hinder the service 
of the ''Outlines," as they have of the *' Elements/' The facts 
which the beginner in psychology and the general reader alike 
need and desire, are the chief facts of modem scientific psychology 
in all its various departments. What is here termed '* physiologi- 
cal psychology " is but a somewhat arbitrarily selected portion of 
that general body of knowledge. And within the field covered we 
find the same disproportion among the topics. The preliminary 
portion on the nervous system and the functions of the brain cer- 
tainly occupies too much space for so elementary a work. 

There is, too, a lack of vitality in certain portions of the work, — 
-something that gives the student the impression that he is dealing 
with reports of papers and personal news, and not with facts and 
4«heir interpretation. This defect is less marked in the newer 
work. It, too, has the advantage of benefiting by the more recent 
studies and the criticisms directed against the ** Elements.'* While 
regretting these defects, we may none the less cordially recom- 
mend these volumes as an important and interesting means of 
approach to an important and interesting subject. 

Animal Life and Intelligence. By 0. Lloyd Morgan, F.G.S. 
Boston, Ginn. 

One of the dominant characteristics of modem English science 
is the attention devoted to the study of mental phenomena from a 
general biological point of view ; the application of the compara- 
tive method, under the guidance of the principle of evolution, to 
the various activities contributing to and conditioning life, both 
bodily and mental. In so far as there exists a school of scientific 
|>3ychologists in England, this is the common principle of their 
unity. A majority of the best known of modem English psy- 
chologists are men with a thorough and generally a professional 
biological training, who view the study of mind as a factor, and 
a most important and intricate one, in the general series of ac- 
tions and re-actions of which life consists. It need hardly 
be said that in so doing they are continuing along the path so 
splendidly opened out by Darwin. It is to this school of thinkers 
that Mr. Morgan belongs ; it is to this phase of psychology, or, if 
you prefer, biology, that the present work is devoted. The car- 
<linal position of the work maintains the necessity of studying 
mind as a part of life, of studying it comparatively, of explain- 
ing, classifying, and studying mental phenomena by their purpose 
:and significance in the natural, the biological world. 

As the title implies, the work is divided into two portions, — 
4he one setting forth the phenomena of animal life, the other deal- 
ing more particularly with those functions of life in which intelli- 
gence is involved ; and it is extremely convenient to have so able 
a treatment of both topics between the same covers. For the 
:stadent or the general reader whose aim it is to secure by the 
reading of a single book some insight into those central problems 
ot biology, life, and intelligence, Mr. Morgan's is the book to be 
fecommended. It is not an exhaustive treatment, but the selec- 
4;ion of topics is according to the centres of most vital interest; and 
the treatment is always judicious, many-sided, interesting, and 
dear. After a general description of the qualities by which the 
organic is differentiated from the inorganic, and of the more im- 
portant of the processes by which an individual life is maintained, 
runs the cycle of its life-history, and leaves its offspring to per- 
petuate the species, we are introduced to the kernel of modern 
biology, the relation of life to the environment. This portion of 
the work Is considered under the beads of ** Variation and Natu- 
ral Selection,** ** Heredity and the Origin of Variations," and 
-* 'Organic Evolution." While much of the contents of these 
chapters is mainly expository, and thus admits of originality or 
peculiarity mainly in the mode of treatment, the disputed points 
in modem biology are by no means avoided, and both sides of the 
•case are always given. Chief among these disputed points is the 
•one over which the biological camps are so sharply divided, — the 
inheritance of acquired characteristics. Mr. Morgan admirably 
.-states the importance of this issue, and returns to the problem 
^again and again. He instructively as well as amusingly discusses 
itbe issue by considering whether ** the hen produces the egg " or 
*^ the egg produces the hen." The Weismann view, which denies 
^e inheritance of the influences of individual environment, would 



hold that " the egg produces the hen," and the parent egg i 
nected with the young egg, each developing to maturity uo 
own conditions; while, under the opposite view, "the hei 
duces the egg," that is, the egg is the offspring of the i 
hen, modified since birth by a host of environmental ace 
and conditions. Mr. Morgan's final position, reached by d 
much balancing and consideration, may be gathered fro 
following words: •*Now, although I value highly Pn 
Weismann's luminous researches, and read with interest his; 
ious speculations, I cannot but regard his doctrine of the 
nuity of germ-plasm as a distinctly retrograde step." So, 
the mental world Mr. Morgan regards the hypothesis of thei 
heritance of acquired characteristics as untenable, though k 
admits the absence of crucial cases, and the possibility of iota 
tion of many facts from both points of view. In his finale 
he deduces from Professor Weismann's views the concloaic 
education, * * though it may raise the level of each generatif 
have no cumulative effect ; " that the diffusion of kno* 
brings more grist to the mill but doesn't improve the mill, in 
the store of food but not the powers of the digestive appi 
and, in opposition to this view, it is held that the rise in ( 
tellectual level of Englishmen of to-day, as compared witi 
of the days of the Tudors, has been in part due to the inhe 
of individually acquired faculty." 

Mr. Morgan's views on other of the factors and prooe 
organic evolution possess many points of interest and indi^ 
ity, but it is impossible to do more than mention their ezi 
in this connection. Some of the points which he emphasis 
be inferred from the following citation: *' First, we shoi 
careful not to use the phrase * of advantage to the species' n 
and indefinitely, but should in all cases endeavor clearly tc 
cate wherein lies the particular advantage, and how its pan 
enables the organism to escape elimination ; next, we oh 
member that the advantage must be immediate and preied 
spective advantage being, of course, inoperative ; then «9 
endeavor to show that the advantage is really sufficient to i 
the question of elimination or non-elimination; lastly, iN 
distinguish between indiscriminate and differential dMMl 
between mere numerical reduction by death or otbffii^ 
selective elimination." 

Entering now upon the more strictly psychological frfi 
the work, we meet first with a very clear and interesting affi 
the realm of sensation in the animal world. The keynoll* 
exposition is that the activity of a sense-organ must be aflH 
for by the utility of this mode of response to the envin 
in the struggle for existence. The fallacy of insisting npoi 
act parallelism between human senses and those of animali 
strongly stated. The ground covered in the chapta 
<* Mental Processes in Man" is familiar. It consists in tb 
of the description of the various processes involved in sen 
perception, inference, and the like. The two points mosti 
insisted upon are that the relation to our environment ii 
the two factors of subject and object, of the mind that pc 
and the things perceived ; and that we must distinguish I 
the perceptual and the conceptual powers, the latter in 
analysis and to some extent abstraction and consciousnc 
attempting to study the resemblances and differences t 
human and animal intelligence, we must beware of endo^ 
animal with human points of view. The similarity of sen 
is no guaranty for a similarity of mental perception and < 
tion. In illustration of our tendency to neglect the ignor 
animals, there is cited Mr. Hamerton's story of the oo^ 
was quieted by having the stuffed body of her dead calf 
and which, when accidentally tearing open the skin and 
the hay inside, devoured the unexpected provender ^ 
showing the slightest surprise. But the surprise is only 
acquainted with anatomy: it is no incongruity to the oow 
indeed, having experience of '* putting hay inside," not ill< 
expects to find hay there. We each construct our woi 
how different the constructive powers in the two cases t 
description of instances of animal intelligence, which m 
find considerable place in the work, the analysis proceeds 
psychological basis, the degree of mental power being meas 
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of elaboration of the sense data. The same act may be 
led by practical insight and by reasoned inference, bub 
of the processes be markedly different. The moubey 
3W8 the hearth-brush from its handle doesn't discover 
>le of the screw, but simply observes that certain ac- 
to certain ends. This higher conceptual form of rea- 
3rgan denies to animals; but, while ^* contending that 
e is not reason, I [do not] wish in any way to dispar- 
;ence. Nine- tenths, at least, of the actions of average 
telligent and not rational. Do we not all of us know 
>f practical men who are in the highest degree intelli- 
n whom the rational analytic faculty is but little de- 
Is it any injustice to the brutes to contend that their 
are of the same order as those of these excellent practi- 

>lligence is not the only factor in life, and indeed is 
pendent upon some sensible, some emotional state; 
existence is evidenced only by some expression, some 

a motor activity. The origin and function of pleasure 
\he relation between the emotions and their expression, 
ity of appreciating bow far and in what way animals 
ire to pain (and many striking examples of apparent in- 

are given), the relative dignity and distribution of 
pical emotions, to what extent the more intellectual 
I emotions may be present, — these are the points 

considered. So, too, on the motor side are considered 
IS forms and grades of response tc stimuli by which 
e is manifested. What on the intellectual side is 
1 as the distinction between intelligence and reason, on 

side becomes instinct and rational habit. The far 
ire which frequently repeated acts occupy in the lower 
le earlier age at which in the lower animals these in- 
BTge, the persistency with which they seek expression 
r ridiculously inappropriate conditions, are some of the 
tiportance in this regard. If there is one problem in 
re peychology upon which there are as many minds as 
dm* it is that of instinct ; and Mr. Morgan very natu- 
es some space in bringing out his own views and criti- 
• of others, more particularly in showing his agreement 

pi dissension from Mr. Romanes. The final chapter 
deals with mental evolution as a whole, and with 
[pression of the relation of the subject to the 
of intelligence to the objective source of sen- 
former head we have a clear and common- 
fof the value and difficulties of appreciating the 
i#^0iillded forms of mind, the continuous hierarchy of 
mi stages. Under the latter Mr. Morgan states his 
hfloeophy, his t>elief that there is one something show- 
•pects, the physical and the psychological. The one 

the physical forms of energy (kinesis); the forms 
yy the other may then be called *' metakinesis; " and, 
a^ to the monistic hypothesis, kinesis and metakinesis 
oale. The physiologist may explain all the activities 
1 anioials in terms of kinesis. The psychologist may 

the thoughts and emotions of man in terms of meta- 
They are studying the different phenomenal aspects of 
Kramenal sequences." 

aYing the book, we do so with the conviction that it 
n important place in the literature of biology and psy- 
J reason of the timeliness and good perspective of its 
vf the clearness and many-sidedness of its expositions, 
gestivenesB and stimulus of its main position. Though 

much that is sure to require modification in the near 
i also considerable that is personal opinion rather than 
ted truth, the volume may be cordially recommended 

satisfactory way of approach to modem biological 

r. 

^em Engiand Magazine for May, 1891, appear, among 
ter» *' The Notes of Some New England Birds," by 
ease Cheney; <*The Alaskan Fur Trade," by Charles 
nud «' The Oldest House in Washington " (illustrated), 
T. AdUnB. 



AMONG THE PUBLISHERS. 

The eleventh part of Eiwards's ** Butterflies of North Amer- 
ica," just issued, is in every way equal to its predecessors. For 
the first time in this third series, each of the three large quarto 
plates, with the accompanying text, is given up to a single and 
relatively little known species of butterfly; two of them to species 
of Satyrince, a group which nowhere in the world has found so 
complete a treatment as in America, at the hands of our author. 
Excepting for the intermediate larval stages of Satyrus mecuiii, 
every single stage of the creature's life ia represented, usually by 
more than a single figure, and all in that exquisite and finely ex- 
act style we have become accustomed to in this work, but which 
can never be too highly praised or too fully appreciated. Such 
illustrations lie at the very foundation of the exact knowledge of 
butterflies, and are the key to any proper understanding of their 
real relationships. The butterflies treated of are Apatura flora^ 
SatyruB meadii, and Chionobas chryxus, all of them living from 
five hundred to a thousand or two miles from Mr. Edwards's home, 
where they were bred and studied. This shows at once the op- 
portunities to be overtaken by any zealous student, and renders 
possible thorough acquaintance with our entire fauna. Mr. Ed- 
wards hints here and there at some of the difficulties of the work, 
to have overcome which, even partially, in the case of such dis- 
tant and secluded insects as this SatyrtLs and this ChionobaSt is a 
high merit indeed. Apatura flora is an inhabitant of our extreme 
southern border ; Satyrus meadii lives at moderate altitudes in 
restricted localities in Colorado, New Mexico, Arizona, and Mon- 
tana ; and Chionobas Chryxus at higher elevations in the Rocky 
Mountains from Colorado to British America, and, if with Mr. 
Edwards we include ccUaia in the species, also across the continent 
in the higher north. In all three species the caterpillars hibernate 
in early life ; but the history of the species as given here presents 
nothing of unusual interest, and closely resembles that of their 
nearest allies. Eighty-one figures, most of them colored and 
many much magnified, are given on the three plates. 

— Julius Bien <& Co., New York City, announce that they will 
publish an ** Atlas of the State of New York," provided sufficient 
encouragement is secured to warrant so costly an undertaking. 
Among the proposed features of the work are these : a general 
map of the State, exhibiting county and town boundaries, etc., 
railroads, canals, and all important cities and towns ; temperature 
and rainfall maps ; detailed maps of the counties, sixty in number, 
showing public roads, rivers, lakes, city and township boundaries, 
etc. ; railroad lines and stations; street maps, on a large scale, of 
the principal cities; lines of original land patents; an alphabetical 
list of counties, townships, cities, and villages, with population 
from last census, and an enumeration of all post-offices. 

— Professor F. M. Taylor of Michigan University will shortly 
publish in the *' Proceedings of the American Academy of Politi- 
cal and Social Science'* an article on ''Natural Law," which 
deserves the attention of every one interested in political ques- 
tions. The author joins issue with the current notions on that 
subject, and attempts to show how true the popular instinct is 
which prompts a man to defend his elementary rights, if need be, 
by force. 

— There is announced to appear soon the first number of the 
Pantdbiblion, a monthly international bibliographical review of 
the world's scientific literature. In the words of the prospectus, 
'* The purpose of this new monthly is to help the literary men of 
any department concerned with the applied sciences generally, 
and ps^icularly those devoted to any technical studies of any 
specialty, to be promptly, exactly, and completely informed of 
the correspondent branch of current scientific literature, and to 
keep pace with the times as regards the advancement of applied 
sciences, and especially of technics and engineering of every sort." 
The editor of the Pantobiblion is A. Kersha, civil engineer, Fon- 
tanka 64, St. Petersburg, Russia. American subscription orders 
may be addxessed to Messrs. D. Appleton & Co., New York. 

— The Johns Hopkins Pkess, Baltimore, announces for early pub- 
lication " American Qyster-Caltare with Special Reference to the 
Past and Fntnre of the Oyster Interest of Maryland,** a popular 
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flommary of m soieotific study, by William BL Brcx^ Ph.Do 
profeesor of animal morphology in the Johns Hopkins UniTersity 
of Baltimore, and director of the Chesapeake Zoological Labora- 
tory. The danger to oar oyster interest, this great natural somx» 
of prosperity, is now generally admitted, and the methods of re- 
storing and developing depleted beds which were advocated by 
Professor Brooks attract more and more attention. The aathor 
has been urged to prepare a new work on this subject, as his re- 
ports on the '* Embryology of the Oyster " and on " The Oyster 
Industry of Maryland,'' which were published by the Johns Hop- 
kins University in 1879 and 1884, are now out of print. In ac- 
cordance with these requests, a complete revision of the former 
reports, with the addition of new matter, has been prepared. Dr. 
Brooks served as one of the Oyster Commission of the State of 
Maryland in the years 188S-84, and received from the SociM 
d*A.cclimatation of Paris, in 1880, its medal for his researches on 
the development of the oyster. 

— Charles W. Dulles, M.D., retires this week from the editor- 
ship of the Philadelphia Medical and Surgical Beporter. 

— From Thomas Whittaker, publisher, we have received ''The 
Life Story of Our Earth *' aod ** The Story of Early Man," by N. 
D* An vers. These small volumes, of about one hundred and fifty 
pages each, belong to the Science Ladders Series, — a series of 
handy volumes intended to give young people some knowledge of 
the laws of nature and the prog^ress of science. The books are 
written in language simple and easily understood, yet sufficiently 
accurate for the purpose in view ; and the illustrations, though 
not as good as might be expected in books of the kind, are well 
chosen and plentif uL 

— The March number of the new Zealand JoumcU of Science^ 
which is the second number of the new issue, contains ''The 
Forthcoming 'Flora' of New Zealand;" "Some Notes on the 
Occurrence of the Trap-door Spider at Lyttelton," by Robert M. 
Laing; " An Edible Fungus of New 2^ealand; '* " New Caledonia 
Nickel Ores,** by Thomas Moore; "On the Discovery of the 
Nickel-Iron Alloy Awaruite,'* by Q. H. F. Ulrich; ''On the 
History of the Kiwi," by T. J. Parker; " Botanical Notes," by D. 
Petrie; "Effects of Thunder on Milk;" "Escallonia macrantha 
and Bees;" "Fertilization of Native Flowers by Honey-bees;" 
*'0n the Preservation of Solution of Sulphuretted Hydrogen ; " 
"The Anatomy of a New Zealand Elarth-worm;" "Recent 
Papers on the Natural History of New Zealand; " " Occurrence of 
Glow-worms in a Deep Cave;" " Humble-bees;" "Australasian 
Association for the Advancement of Science ; " "On the Preser- 
vation of the Native Fauna and Flora of New 2^ealand ; " " The 
Bull-roarer of some Australian Tribes ; " and " Linnean Society of 
New South Wales." The magazine is published by Matthews, 
Baxter, & Co., Dunedin, N. Z. 

— Among the new books of Messrs. Kegan Paul, Trench, Tr&b- 
ner, & Co. are " The History of Canada," by WUliam Kingsford, 
LL.D. ; " Essays in Politics," wherein some of the political ques- 
tions of the day are reviewed from a constitutional and historical 
standpoint, by C. B. Roy lance Kent (the word " politics " is used 
by the author in the wide sense as including all those questions 
which affect the life of men as members of society ; and he dis- 
cusses some of the more important questions of modem politics 
from a constitutional and historical standpoint, and gives them 
their due place in the larger sphere or area of the political science 
to which ^bey belong, grouping them under such general headings 
as "Questions of Sovereignty," " Federal Government," ** Politi- 
cal Institutions of Switzerland," "Progress of the 'Masses,'" 
"Socialistic Legislation," "Science and Politics"); "Alone 
through Syria," by Ellen E. Miller; "Sketches from a Nile 
Steamer," by Mrs. Tirard; " Buried Cities and Bible Countries," 
by Gteorge St. Clair; " Pessimism: A History and a Criticism," by 
James Sully (second edition, with new preface); "Principles of 
Natural and Supernatural Morals," Vol. IL ** Supernatural Mor- 
als," by the Rev. Henry Hughes; "Body, Parentage, and Char- 
acter in History," notes on the Tudor period, by Fumeauz Jordan; 
and " Simplified Grammar of the Telugu Language," by Henry 
Morris, with a map of India showing the Telugu country. 



— In the May iasne of the Moffagine of American Higtori 
" A Great Public Character," in which the career of W 
Seward is traced. Theseoond paper is " An Eariy West 
by Hon. Charles Aldrich of Iowa. Then comes a treatis 
"A Lost Chapter in American History," by Rev. D 
Patterson of Glasgow, in which the early attempts oft] 
gueee to colonise the north-eastern coast of America ar 
out. " The First American Ship," a brief article by Pre 
Brown Goode of the Smithsonian Institute; " Some ( 
Documents," from Charles Howard Shinn of San Fhmci 
"General Vamum on a Constitotion of Government^; 
from Gen. James M. Vamum of New York, — are vahl 
tributions. 

— In the Forum for May are three scientific articki 
interest our readers, in addition to many others, of coni 
cannot be classed strictly as scientific. One of the I 
"The Transmission of Culture," by Professor Lester F. ^ 
second is on " Chemistry To-day, and its Problems," by 
William Crookes; and the third is on " The Bertillcm 
Identification," by Alphonse Bertillon. Professor Crc 
not approve of speaking of a new and an old chemistry, 
out important advances. 

— The May number of the Educational Review will h 
terest to many because of its containing iax>bably the 1 
expression of the late Dr. Howard Crosby, — a brief 
" Religion in the Common Schools; " and also an artidc 
Pedagogic Autobiography," left unfinished by the h 
Quick, the author of "Educational Beformera.'* 1 
features of the number are articles on " The Limitatioo 
Universities," by Ex-President Horace Davis of the Uni 
California, and on " The Teaching of History in the El 
Schools," by Professor Salmon of Vassar; the last of Pre 
Garmo^s papers on Herbart ; a letter from Friedrich Ki: 
educational matters in Prussia; the Bishop of Dorhai 
address before the University Extension Society, on " 
and reviews by Professors Tracy P^k of Yale, A. B. Bar 
vard, John Dewey of the University of Michigan, WiSiH 
Rice of Wesleyan, Dr. J. H. Hyslop of Columbia, aodfia 
Chamberlain. 

— At the meeting of the Royal G^logical Society, M 
Bigsby medal was awarded to Dr. G. M. Dawaon, 1 
Ottawa. On handing the medal to Dr. Hicks, F.R8% 1 
mission to the recipient, the president addressed him ai 
<< In asking you to transmit the Bigsby medal to Dr* G 
Dawson, I request you to convey to him at the same Ik 
surance of how fully the council appreciates the valna i 
searches into the geological structure of Canada, and ho« 
we hope that he may live long to prosecute the exploratv 
have shed so much lustre on the Geological Survey of 1 
country." 

— The following is a complete list of the papers re 
April meeting of the National Academy of Sciences: 
Studies on the Brain of Limulus Polyphemus," by A. S. 
"On Aerodromics," by S. P. Langley; '-The Solar O 
Instance of the Newtonian Potential in the Case of Repi 
F. H. Bigelow; " Report on the Human Bones of the H 
Collection in the United States Army Medical Museum, 
by Dr. Washington Matthews, U.S.A.," by J. S. Billin 
plication of Interference Methods to Spectroscopic Measu 
by A. A. Michelson; "The Corona from Photograpl 
Eclipse of Jan. 1, 1889," by H. S. Pritchett; "Stell; 
Problems," by Lewis Boss; ** Effect of Pressure and Tei 
on the Decomposition of Diazo-Com pounds," and " Res€ 
the Double Halides," by Ira Remsen; " Allotropic Sil 
" Note on a Pai>er by M. G. Lippmann," by M. Carey I 
the Yttrium Earths, and a Method of making Pure Ytti 
H. A. Rowland ; report of the Watson trustees, and pn 
of the Watson Medal to Professor Arthur Auwers of Be 
the Distribution of Colors in Certain North American 
by E. D. Cope; " The Taxonomy of the Apodal Fishes,* 
Gill; "Researches on the Embryology of MoUusks," 1 
Brooks and E. G. Conklin. 
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IND08TBIAL NOTES. 
Electrical Instnunenta for Schools, 
mense spread of electrical invention and aj^icatioo has 
be eervicea of ma&T' workers. It no longer suffioea that 
kers be taken from other callings, or thrust out nn- 
ttm our gntumar-tcbools and academies. Thev must 
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ber, and may be cuanected in series or in parallel, as desired. 
They are easily movable. Tbe magnetic eyeiem is enclosed by a 
thin, plane glass in front, and by another similar one behind. Tba 
lattwisflzediD tbeoid of a small tube which slips easily in tbe cen- 
tral axis of the rear coil, «o that the air-space may thereby be easfly 
increased or decressed at will. The galvanometer may in this way 
be made dead-beat or used undamped, as desired. By pushing 
the sliding tabe nntil tbe alr-spaoe beoomes smftll, readings may 
be taken with great rapidity, as the mirror will come to rest very 
quickly. Tbe galvanometer may be made even more sensitive by 
the use of a control-magnet arranged to slide upon the tube oon- 
tainiag the suspending fibre. This type of galvanometer is sup- 
plied wound to resistances of 100, 800, or 2,000 ohms, aocording 
to order. 

Fig. 4 is an illnstratioii of a galvanometer which will also b« 
found useful. The colls, as in the last type mentionod, are two In 



not only in the theory, but in the actual use of iostru- 
I machines. But all cannot go to colleges and engineer- 
to to acquire th>s knowledge, and, even if they could, the 
sve not time to go beck to elementary principles arid 
elementary use of instruments: bence a great part of 
mnst be left to the high-schools and other preparatory 
w tfaroughout the country. RecogniEing this fact, a 
well as in consequence of many and repeated demands 
sdiools themselves, Messrs. Queen & Co. have just de- 
1 placed upon the market a complete series of electrical 
■tmments for school use. Qneen & Cc's list of this 






anmber, and may be oonpled up in series or multiple, as desired. 
niey are easily removable, and enclose a heavy block of c0[q)er 
fixed in a central fork. This copper block has a small cylinder 
bored partly through, in which hangs the bell-magnet making up 
the moving system. The magnet, with mirror attached, is sus- 
pended by a long and floe cocoon fibre, and, In consequence of 
being enclosed in the copper block, comee to rest very quickly 
after being deflected. In measuring and comparing ooodeoser 
capacitiss, electro-motive forces, battery resistancea, etc., by con- 
denser methods, this galvanometer Is very good, for, by rimplj 
lifting the copper block off tbe fwk which supports it, the instru- 
ment is made ballistic. The ooOa are held in place by a special 



s all the instruments needed for a full year's 
labaiatacy electricity, and includes galvanometers of all 
Wanoa-bozea, Wheatstone bridges, voltmeters, etc. We 
i hsipectlon of their catalogue, seven styles of winding 
boriaontal galvanometers; thns, the first one will meas- 
itti from .01 to .S of an amp^, and detect ctirrents as 
OOW at an ampdre. This galvanometer is illustrated in 
fig. 3 shows a galvanometer which has, in addition to 
winding of wire, a heavy copper strip allowing tbe 
lent at currents up to 40 and 50 amperes. In addition 
mple galvanometeiB, are several styles of fibre-suspended 
etvB having an astatic Bystein of needles and pointer 
rer a finely graduated circle, so that deflections can be 
d. For still belter work, the gaUanometer shown in 
s be«a qwclally designed. This galvanometer is built 
1 iqton the plan of the well-known tripod galvanometer 
Ham ThomsMi, and is extremely sensitive. Tbe mirror, 
ntf light, carries the magnetic system (several small bits 
B'lla back, and tfae whole is suspended by a very fine 
■B about seven inches long. The coils are two in num- 




device, so that they may be readily changed for ooUs of other i^ 
sistanoes, thns adapting the inttnunent to almost all varietieB of 
galvanometer work. This galvanometer, like tbe preceding, to 
furnished with any of several windings, or with several sets ol 
coils for the same instrument, thus making it applicable to meaa- 
tarementa of various kinds. 
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Another raluable type of reflecting Kalvanometer is the Deprez- 
D'AMoaval dead-beat galvanometAr (Fig. 5), or, as it is commoDir 
called, the D'AnonvHl galvanometer. 

This ^pe of iDsimment has won favor with all, on account of 



tectioa or meaaurement of electrical quantities. It is ( 
finest of the "dead-beat" variety; and the needle, after 
flpcted, returns to its Eero poeitioD immediately, and wi 
slightest oscillaticxi, while it is so sensitive that it maj 





its great delirac; of action, simplicity, and c 
recent article in the London Electrieian, Professor W. E. Ayrlon 
gives it as his opinion, that, properly constructed, this type of 
galvanometer, is the moat sensitive instrument known for the de- 



deftected through a considerable arc by simply touchiogl 
to the two terminals of tbe Instrument. Ihe inductuN 
produced by turning a coil of ivire about a diameter ac 
the earth's lines of force m.iy al8i> be rendered visible tc 
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B. Another grett advantkKP in instruments of this type m the 
[ that thej ar« not aSeoted bj prnxioiity U> masses of iron tr 
iMoxo- machiaes. 

BTcntt Btylea of taogeii gal rano meters are also iacluded in tbis 
Fig. 6 UlustrateB them. This inatTument, properly adjusted, 
be used as a standard instrument for laboratory work with 
re satisfactioa. The braiH riog is thirteen inches and a half 
isLOieter, and the groove in which the wire is wound is care- 
7 (nroed so as to be of perfectly rectangular cross-section, thus 
wing the constant of the instrument to he csreCull; calculated, 
. oompared with the constant as obtained b; other methods. 
I «rfaole instrument has been specially deeifnied to meet the re- 
lements of teachers in laboratory practice who desire to make 
lents entirely familiar with all the adjustments of the standard 
irmnometer before putting s high-grade instrument In their 
pda. The compass-box, Bve inches in diameter, is bo held m 
kkMi that It may be raised or lowered, rotated on its vertical 
% shifted out of the plane of the coil, etc., thus enabling the 



stadmt to acquire proficiency with the instrument, snd to meet 
all cases of dprangement possible. 

The dial is graduated to single degrees, while a mirror nnder it 
allows readings to be made without error of parallax. The needle 
is suspended by a very light cocoon Hbre. The whole inatrument 
can be turned about its vertical axis, and a quadrant graduated 
to decrees upon the base allows the amount of rotaiion to be 
accurately measured, and the laws of the sine galvanometer in- 
vestigated. 

Of res [stance- boxes, this list offers a variety. Fig. 7 is a com- 
bination Wheatstone bridge and resistance-box having twelve coils, 
and, in addition, hrldge-coils of 10, 100, and 1,000 ohms on a side, 
thu:) giving a total range of measurement of from .01 of an ohm 
to 111,000 ohms. Separate keys, property connectad. for battery 
and galvanometer, are mounted on the same top with the set. 

Qoeen's '-New Model" reading telescope (Pig. 8) will pleaee 
many who have long been seeking something of the kind, reliable, 
and at the ssme time reasbnable in price. 
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THE AMERICAN RACE: 
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Inter Ocean. 

** Dr. Daniel G. Brinton writes as the acknowledged 
authority of the anbieot,'^— Philadelphia Pren. 
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out about the indigenous Americans ^^— Nature. 

"A masterly diiousslon, and an example of the 
successful education of the powers of observation.** 
— Philadelphia Ledger. 
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BY THE SAME AUTHOR. 

RACES AND PEOPLES. 

"The book is good, thoroughly good, and will long 
remain the best accessible eiementaij ethnography 
in our language.**— 7!/^ Chrietian Union. 

"We strongly recommend Dr. Brinton*s * Races 
and Peoples * to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the Adglish language.** 
—Asiatic Quarterly. 

"His book is an excellent one, and we can heartily 
recommend it as an introductory manual of ethnol- 
ogy.**— 7%« Moniet. 

"A useful and really interesting work, which de- 
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am AmerlcB,.^"— Brighton CKng.) Herald. 

"This volume is most stimulating. It is written 
with great clearness, so that anybody can undei^ 
stand, and while in some ways, perforce, superfioi*l, 
srasps verv well the complete field of humanity.**— 
The New York Times. 

"Dr. Brinton invests his scientific illustrations and 
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ration, so that 'Baces and Peoples.* avowedly a rec- 
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ulant to the imagination.**— Philadelphia PubUe 
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PROTECTION FROM LIGHTNING. 

*^ The main point which I would urge upon vour consideration is that by giving the 
electrical energy something which experience shows it will readily dissipate, that is, a 
conductor of varying resistance and sinall sise, we can but mitigate the eflFects of lightning- 
discharges, so long as the consenration of energjr holds true. I will only repeat that I 
have so far found no case on record where the dissipation of such a conductor has failed to 
protect the building uader the conditions already explained.*' — From paper read before the 
American Institute of EUotrieal Engineers, April 2t. 



PROSPECTUS. 

47 Lafatsttx Place, Nkw Yobk, March 9, 1891. 

It is proposed by the owners of letters patent dated Dec. 16, 1890, on an improved 
method for protecting buildings from lightning, etc., to oncanise a company for the hand- 
ling of said patent and all improvements; and subscriptions are reque8ti»d on the following 
terms and conditions : — 

1. A company is to be organised with a capitalisation of $10,000, in 1,000 shares of $10 
«ach, fully paid in at par, the comoany to be organised in such State as the subscribers may 
determine by vote when all shares have been subscribed for, and with a charter to contain 
a provision that the amount of capitalisation shall never be increased. 

2. This $10,000 is to be used as working capital; and the object of the company wil 
aimply be to place licenses with responsible persons, corporations, or sub-companies, al 
such rates of royalty as may be agreea upon by a majority vote. 

8. In lieu of any stock or cash payment to the inventor for his patent, the inventor 
will give said company the exclusive control of his said inventions in consideration of the 
payment to him by said company of one-third of the gross royalty receipts. 

The officers of the companv shall be elected by a majority vote of the stockholders 
without reserve. No stock shall be given to anybody for services or any thing else except 
actual ca^ payment at par into the treasury. 

No subscriptions will be binding until the full number of 1,000 shares has been sub- 
scribed for. 

Subscriptions are solicited in amounts from five shares upwards. The list opens with 
subscriptions for one hundred and live shares. 

The names of those who have subscribed will be sent to any intending subscriber upon 
application. _ 

N. D. C. HODGES. 
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pers on Electricity and Ma^etism," and I found that he 
<de8cribed in detail the case of a farmhoose in Scotland, which 
vas struck by lightning, and in which this very dissipating 
effect took place; that is, the bell-wires were dissipated, — 
^n occurrence which, as you knbw, is extremely common 
when a lightning-discharge takes place. I went on through 
the records, and found numberless cases of this, the oldest 
being that of the dissipation of the metal covering on the 
wooden shield of some Greek warrior. I mention this case 
:as of interest, as it brings out a very fortunate circumstance, 
that when thin metal is dissipated against wood or even 
against plaster, no harm results to the wood or plaster. Of 
^course, you know that it has been somewhat discussed whether 
this action is a dissipation through the heating of the metal, 
or whether it is a cold dissipation — a breaking-up into par- 
ticles, as it were — of the metal. On this point I have noth- 
ing to say. 

But as I went on through the records I could not make 
the facts accord satisfactorily with my hypothesis. The dis- 
sipating action that I was looking for certainly took place, 
and is a very common accompaniment of lightning-dis- 
charges, but in spite of it, there was damage to the building. 
It was only after a considerable reading of the records that 
it gradually dawned on me that I had found no case where 
<iamage to the building occurred on the same level with the 
dissipated conductor. 

Let me describe here in Franklin's own words a typical 
case of the action of a small conductor dissipated by the dis- 
charge. 

Franklin, in a letter to CoUinson read before the Royal 
Society, Dec. 18, 1755, describing the partial -destruction by 
lightning of a church-tower at Newbury, Mass., wrote: 
'''l^ear the bell was fixed an iron hammer to strike the hours; 
tftud from the tail of the hammer a wire went down through 
Sk small gimlet-hole in the floor that the bell stood upon, and 
through a second floor in like manner; then horizontally 
under and near the plastered ceiling of that second floor till 
^it came near a plastered wall ; then down by the side of that 
^all to a clock, which stood about twenty feet below the 
bell. The wire was not bigger than a common knitting- 
needle. The spire was split all to pieces by the lightning, 
and the parts flung in all directions over the square in which 
the church stood, so that nothing remained above the bell. 
The lightning passed between the hammer and the clock in 
^he above mentioned wire, without hurting either of the 
floors, or having any effect upon them (except making the 
gimlet-holes, through which the wire passed, a little bigger), 
and without hurting the plastered wall, or any part of the 
building, so far as the aforesaid wire and the pendulum-wire 
of the clock extended ; which latter wire was about the thick- 
ness of a goose-quill. From the end of the pendulum, down 
quite to the ground, the building was exceedingly rent and 
damaged. . • . No part of the aforementioned long, small 
wire, between the clock and the hammer, could be found, 
except about two inches that hung to the tail of the hammer, 
and about as much that was fastened to the clock ; the rest 
being exploded, and its particles dissipated in smoke and air, 
as gunpowder is by common fire, and had only left a black, 
smutty track on the plastering, three or four inches broad, 
darkest in the middle, and fainter towards the edges, all along 
the ceiling, under which it passed, and down the wall/* 

I would thus formulate what seems to be true, — that a 
conductor which can be easily dissipated by a lightning-dis- 
charge protects the building to which it is attached between 
t«ro horizontal planes, the one passing through the upper 



end of the dissipated condoctor, and the other through tbi 
lower end: and it is this one point that I would urge upci; 
the consideration of the Institute. 

I have taken the time of the Institute to tell how I reacMj 
this conclusion; but, as must always be, I reached it lijJ 
making some false digressions. So far as I know, tberefoi^f 
a conductor such as I have here — a conductor made 
light copper ribbon, so that seventy-five feet of it will we^^ 
only a pound, and made in sections two feet long, wbiel 
shall be tacked to the building from its ridge-pole to if 
foundation, the joints being made of low conductiviffj 
the insertion of insulating washers — will protect the 
ing. The conductor will be destroyed by the discharge, 
destruction can take place even against a plastered 
without injury to the wall ; but no other harm will oceori 
far as the conductor extends in a vertical direction, 
is no need of the conductor following the shortest coanei 
the ground. There is no need of providing a good eirik] 
connection. I can see no difference between the twoeiidsrf| 
the metallic ribbon. Tou do not attempt to makeagooi' 
connection at the top with the dielectric, and I do not 
why you should attempt to make a good connection at the] 
bottom. In no case on record of the protecting inflaenee q(. 
dissipatable conductors has this protecting influence depeodel 
upon there being a good earth connection. Of ooune, dMl] 
ribbon should not be boarded over. Free gun-powder boitti 
harmlessly enough, but it causes damage when burned io i^j 
confined space; and the dissipation of a conductor praeeBti 
similar phenomena. 

It would not do to run such a conductor as I suggest heit 
part way down the building, and then make it turn up ifiiB 
before its final descent to the ground, as in such a case tlflt 
would probably be a line of disaster from the poiot wkn 
the upward turn began. 

Doubtless numerous improvements can be suggollil l^ 
letting this stand as the main point of what I havelivit'* 
that a dissipatable conductor protects, — it may be otUtaNt 
to consider why it protects. But here you will undorttti 
perfectly Well that, while I can offer certain explanatioos 
which seem fairly plausible to me, it is not in the xiatimof 
things that ^ should have gotten at the whole truth. 

In order to destroy a building in whole or in part, iiii 
necessary that work should be done; that is, energy Is re- 
quired. Just before the lightning-discharge takes place, the 
energy capable of doing the damage which we seek to pre- 
vent exists mainly in the column of air extending from the 
cloud to the earth in some form that makes it capable of 
appearing as what we call electricity. We will therefon 
call it electrical energy. What this electrical energy is, itii 
not necessary for us to consider; but that it exists there eaa 
be no doubt, as it manifests itself in the destruction of baiU- 
ings. 

The problem that we have to deal with, therefore, is tltf 
conversion of this energy into some other form, and the 
complishment of this in such a way as shall result in t^ 
least injury to property and life. When lightning-rods wert 
first introduced, the science of energetics was entirely uDde- 
veloped; that is so say, in the middle of the last centafyi 
scientific men had not come to recognize the fact that the 
different forms of energy — heat, electricity, mechaDicil 
power, etc. — were convertible one into the other, and tbst 
each could produce just so much of each of the other fortB>i 
and no more. The doctrine of the conservation and oorr^ 
lation of energy was first clearly worked out in the eorlj 
part of this century. There were, however, some facts known 
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la maitre is half-way in, one shuts, and when all the way in, the 
other closes, leaving the master of the house as isolated and ex- 
clusive as Robinson Crusoe on his desert island. One of these 
' * viper shells," brought from California lately, was so thoroughly 
sun-baked and hardened that though more than two feet long it 
could be dropped on the floor without breaking. 

— A ** security " elevator soon to be introduced is described as 
follows by a member of the Polytechnic Society of Kentucky : 
The framework of its hatchway is supplied, at each of the twot 
sides or ends which stand at right angles to the cage entrance, 
with a pair of wood studs extending from the bottom to the top 
of the hatchway, and with a space of seven-eighths of an inch be- 
tween them. Into one of each pair of these studs is casemented 
a series of horizontally arranged steel bolts ten, or it may be 
iwelvie, inches apart. These bolts are movable, and when pushed 
seven-eighths of an inch outward their ends project across the 
spaces between the studs ; and as long as they remain thus across, 
nothing, of course, can pass up or down within these spaces. 
When, however, they are drawn back into their casements, the 
spaces are vacant, and any thing can ascend or descend through 
them. The framework of the cage is constructed on a central 
wrought iron beam, the ends of which project into these spaces. 
When the cage is at the bottom of the hatchway, the bolts are 
within their casements; but the instant its central beam passes 
the two bolts next to it, these, by its movement upwards, and 
through a device which is as immediate as it is simple and 
X)oeitive, are projected out of their casements across the spaces 
underneath the beam. When the conductor has reachel any 
point at which he wishes to descend, he lays one of his hands 
against a button and through a continued pressure brings into 
action a device similar in nature to the one which, through the 
movement of the cage upward, pushed the bolts out across those 
spaces, and through the movement of the cage downward each 
successive pair of bolts next underneath are drawn back into their 
casements. Various ingenious devices are introduced to avoid 
the chance of accidental pressure on the button. 

— The separation of magnetic iron-ore from the rock with which 
it is associated, savs Engineering, has often been attempted with 
more or less success. Even if only a part of the rock is eliminated, 
there is a substantial gain, particularly in cases where the ore has 
to be transported long distances from the mine to the blast fur- 
nace. But if the gangue contain phosphorus or sulphur, as it 
often does, so long as any appreciable amount of it remains, the 
iron made from the ore is unfitted for use in the Bessemer proc- 
ess, and sells at a lower price than it would if it had been freed 
fjrom these impurities. It has therefore been the object of 
inventors to produce a separator which would remove the rock so 
effectually that not more than .06 per cent of phosphorus should 
remain, even when the iron is associated with a gangue of phos- 
phate of lime. The difficulty found was, that immediately the 
pulverized ore was magnetized all the particles clung together, 
entangling between them fragments of rock, which could only 
escape with difficulty, if at all. Various means were tried by 
vibration and alternate magnetization and demagnetization to per- 
mit the rocky particles to get away from the embrace of the metal. 
Whw.tever measure of success might be .attained in this way, and 
the results were far from being fully satisfactory,' it did not extend 
to the case of particles formed partly of iron and partly of rock. 
These were attracted by the magnet and remained with the metal. 
In the Monarch magnetic ore separator, however, invented by 
Messrs. Ball and Norton, a very ingenious method has been de- 
vised of freeing the rocky particles, and of discriminating between 
those that are entirely metallic, and partly metallic and partly 
earthy. The crushed ore is fed on to the surface of a rotating 
paper drum. Within this drum, and occupying less than half its 
circumference, is a multipolar magpiet, having twelve poles 
alternately north and south. Immediately the metallic particles 
touch the drum they become polarized, and hang on by one end. 
In passing from the first pole to the second of the stationary mag- 
net the opposite pole of each particle is attracted, while that hith- 
erto attracted becomes repelled. Consequently the fragment turns 
end for end, and in so doing any rock clinging to it has the chance 



to escape downwards under the action of gravity. Thk el 
repeated some twelve times. After passing half way xm 
drum the ore is delivered on to a second, running at a 
speed, and here centrifugal force aids the separation. Th 
process of turning over the fragments is repeated, and shot 
of them happen to be partly of rock and partly of iron t 
sure to be thrown off and eliminated. The final pro 
almost entirely of iron, the phosphorus being reduced to 
cent. 

— ** It is, I think, well to record the following observi 
the intelligence of the thrush," says John Hoekyns-Abni 
letter to Nature of April 28. ''The flrst happened oni 
1865. I then saw, from the windows that look out on t! 
lawn north of my house, a thrush steadily * stepping westi 
front of the hedge that parts the lawn from the public roi 
bird seemed to be intentionally making for a gravel pi 
after passing almost close to the windows, bends to the nor 
toward the small gate of my front garden. It was bearii 
thing in \U bill. On coming to the path it attempted I 
this on a stone. It did not succeed. It then tried anotbc 
This time it succeeded. Thereupon it flew away. On tl 
found a remarkably big stone embedded in the path, and i 
were scattered bits of snail shell. The b* rd had eaten ti 
The second of the observations I would note, and the more 
of the two, happened on June 5, 1890. I then was vien 
gravel path from the westernmost of the four windows, 
neath me, standing on the path, was a female thrush. { 
succeeded in breaking a snail shell. She had the snaQ in 
But, despite of vigorous efforts, she could not swallow 
hopped a male thrush. Standing before the female, he 
his bill. She dropped the snail into hid bill. He chewed t! 
He dropped it back into the female^s ready hill. She sii 
it. The pair blithely trotted off, side by side, toward t 
gate. I saw them no more.*' 

— Mr. W. H. Goodyear, writing to the New York 2VM 
Keneh, Upper Egypt, on March 17, says that Mr. Petrie 
earthed at Ma ydoom '* the oldest known Egyptian teaiftei 
only Pyramid temple ever found." Apart from thsTBi 
the Sphinx at Ghizeh. this building is also ** the onlfki 
the Old Empire so far known.*' It was buried under A> 
feet of rubbish. It lies directly at the centre of the eat 
of the Pyramid, on the side facing which it has two roon 
obelisks. *' Obelisks and temple chambers so far enters 
Mr. Goodyear, *'have the plain, undecorated style of 
Empire, as shown by the Temple of the Sphinx, but hie 
scriptions in black paint found within fix the name of i 
as builder, and confirm the supposition to this effect hi the 
on the fact that tombs near the Pyramid contain his c{ 
Senefecoo is the king connecting the third and fourth d 
and variously placed in^ either. According to comput 
Mariette and Brugscb, the antiquity will be about 4000 
earlier." On Tuesday, March 10, Mr. Petrie's workmen 
a platform which appeared to be a causeway terminal 
two obelisks at the base of the Pyramid. ** In the for 
Wednesday,'* continues Mr. Goodyear, **a workman car 
that an opening had been found under the platform on 
next the Pyramid. This proved to be the top of a 
choked by detritus, through which Mr. Petrie crawled in 
terior of three chambers and discovered the inscriptic 
tioned. I had the pleasure of following him. Mr. Petrie 
the apartments had not been previously entered for abc 
thousand years — that is to say, that the rubbish fallen \ 
pyramid had choked the entrance about three thousand y< 
construction. A friend who was with me noticed on 
some dried wisps of papyrus, a plant now extinct in Egy 
chambers thus far found are so filled that one cannot sts 
in them, and a door at the end of the third chamber is 
by large stones. Over all lies an enormous mass of detritc 
removal by Arab diggers is now in progress. I had the 
next day of carrying the news of Mr. Petrie' s find to the g( 
of the Egypt Exploration Fund at Beni- Hassan, and of w 
their unaffected delight over it." 
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United States Hydrographic Office reports that this 
or the tirst time in several years, there is not a single 
m along the coast that is dangerous to sea-going vessels, 

the work of the United States Steamship '* Yantic," in 
I of Commander C. H. Rockwell, U.S.N. The last 
«troyed was the schooner ''Ada P. Gould," near Cape 
ight-ship, April 11 and 12, and a final visit was paid on 
x) the scene of the collision between the '* Vizcaya** and 
ires," off Bamegat. The ** Yantic" has been engaged in 

for seventy- six days, of which thirty-six were spent at 
) has steamed and sailed about 8,000 miles and has 
in the open sea, in various depths along the coast, twenty- 
8. Six wrecks have been destroyed, one has been dis- 
and a permanent danger mark erected ; many spars have 
vn up and set adrift, and five wrecks have been sought 
3are and reported as no longer existing as obstructions. 
ree service torpedoes and seven exercise torpedoes have 
'nded in the work, and no casualties or accidents of any 
* occurred . The following is an extract from Commander 
'b report : '* Officers and crew were carefully instructed 
lied for this hazardous and important duty, and strong 
crews were detailed from the best men in the ship for 
Ag boats. There was always danger of staving a boat, 
oatB received considerable injury and hard usage in this 
by practice the men became very expert, and were gen- 
xsessful in avoiding danger. I take pleasure in com* 
officers and men for their zeal and earnestness." 

. Petersen, of the Swedish bark <* EUeanora,^ reports to 

d States Hydrographic Office that between 7 and 8 p.m., 

be experienced a submarine earthquake in the volcanic 

the Atlantic west of St. Paul Rocks. The ship was 

lortb-west, going about three knots, with a light easterly 

calm sea, when a noise was heard on the port side, like 

Dif, and almost immediately the sea b^an to bubble and 

i huge kettle, the broken water reaching as high as the 

;. No distinct shock was felt, but after the disturbance 

B ship she continued to tremble as long as it lasted. 

Dt an hour it ceased for an hour and was then followed 

r noDilar disturbance. A bubbling sound was all that 

0aid and the water appeared foamy, but it was impossible, 

lk«( the darkness, to say whether it was muddy. The 

VMUber and sea were as usual. Position at 8 p.m., 8^ 

Mlllde, 42^ 08' west longitude. The region from St. 

is Ip and including the Windward Islands is especially 

» avihquakes, and reports similar to the above are often 

In September, October, and November of last year a 

i shocks were reported, of which the heaviest was the 

irbadoes on Oct. 6. felt throughout the region between 

and Martinique. On Nov. 20, a severe shock was felt 

45' north latitude, 40^ 28' west longitude, aboard 

ican bark '*P. J. Carleton," Capt. Crosbie. The sea 

ke a boiling pot, tumbling about in a seething mass and 

mfnaed, and a grating sensation was experienced, as 

e vessel were going over a reef. Nov. 28, in 8^ 00' 

tade, 27^ 00' west longitude, a slight shock was ex- 

aboard the British ship '' Walter H. Wilson," Capt. 

Le Conte, professor of physics at the State University, 
Cal., died April 29. Dr. Le Conte belonged to a family 
bed for having many members who have been interested 
9c work. He was the son of Lewis Le Conte, known 
itributions to the physical sciences as well as a naturalist, 
omin Liberty County, Ga., in December, 1818. He was 
at Franklin College of the University of Georgia in 
at the New York College of Physicians and Surgeons in 
Mn this city he proceeded to Savannah, where he began 
96 of the medical profession, but in 1846 he was called 
ir of Natural Philosophy in Franklin College, which he 
iiit& 1855. The following year he lectured on chemistry 
w York College of Physicians and Surgeons, and in 1856 
pointed Professor of Natural and Mechanical Philosophy 
)andfaia College, at Columbia, S.C. In 1869 he was ap- 



pointed Professor of Physics and Industrial Mechanics in the 
University of California, and discharged the duties of that position 
until 1881. From 1876 to 1881 he held the office of president of 
the university in connection with his professorship. At the ex- 
piration of that period he retired to the chair of physics, which 
be occupied until his death. He was a brother of Professor 
Joseph Le Conte, the geologist. 

— Dr. Joseph Leidy died April 19. Dr. Leidy was bom in 
Philadelphia, Sept. 9, 1828. In 1844 he received the degree of 
doctor of medicine from the University of Pennsylvania, but 
soon abandoned the practice of his profession for more congenial 
pursuits. From 1846 to 1852 he gave private lectures on anatomy 
and physiology. In 1858' he was made professor of anatomy in 
the University of Pennsylvania, a position in conaection with which 
he did the major part of his scientific work. Aside from his 
work in anatomy he did much in zoGlogy and paleontology. In 
1884 Dr. Leidy was made director of the biological department in 
the university. As an indication of the extent of his investiga- 
tions it may be mentioned thst his papers on biological subjects 
number more than eight hundred. 

— Freiherr von Benko, captain in the Austrian Navy, has pub- 
lished a pamphlet, we learn from the April Scottish OeographiccU 
Magazine, in which he calls attention to the singular fact that 
until half a century ago the inhabitants of the Philippines were a 
day behind those of neighboring countries in their reckoning. It 
is easy to understand that the time on the meridian opposite to 
ours must differ by twelve hours, but who shall say whether those 
twelve hours are to be added or subtracted from our reckoning ? 
Practically this has generally been settled by the first discoverers, 
according as they sailed eastwards or westwards. Legaspi, the 
conqueror and colonizer of the Philippines, sailed to the islands 
from the east, and brought what may be called the eastern date 
with him. Later on, however, when the Pope divided the world 
between the Spaniards and the Portuguese, giving the former the 
half lying beyond a meridian paissing 100 leagues west of the 
Azores (afterwards removed to 870 leagues) the islands, owing to 
the inability of navigators in those days to calculate the longitude 
with any approach to accuracy, remained in the hands of the 
Spaniards, and the date was changed to that of their American 
possessions. But, in 1844, the governor-general of the Philippines 
decreed that ** considering it convenient that the mode of reckon- 
ing days in these islands shall be uniform with that prevailing in 
Europe, China, and other countries situated to the east of the Cape 
of Good Hope, ... I ordain, with the assent of His Excellency 
the Archbishop, that, for this year only, Tuesday, December 81st, 
be suppressed, and that the day following Monday the 80th of the 
same month be styled Wednesday, January Ist, 1845.** That the 
date has been made to conform with that of Eastern countries is a 
circumstance not generally known, as Freiherr von Benko proves 
by quotations from geographical authors and encyclopasdias, among 
others Meyer's ** Konversation Lexikon." 

— So far as is at present known, says Nature, the first person 
who kept a record of the weather was Walter Merle. He did so 
for the years 1887 to 1844, and his manuscript on the original vel- 
lum still exists. Thanks to the courtesy of the officials of the 
Bodleian Library, Mr. G. J. Symons has had this manuscript 
photographed, and reproductions of the ten large photographs, 
with a full translation (the original is in contracted Latin), some 
particulars as to Merle, and a list of the subscribers, are to be 
given in a handsomely printed volume. Mr. Symons wishes to 
call attention to the fact that no one will be able to obtain a copy 
who does not apply for one before May 1. Except ten copies re- 
served for subscribers too distant to apply before that date, not a 
single copy in excess of those suk»cribed for will be printed. 

— Mr. William Beutenmtdler has recently been appointed 
curator of the department of entomology in the American 
museum of natural history in Central Park, New York City. 

— Mr. C. H. Tyler Townsend has just taken the post of enU/- 
mologist at the agricultural experiment station at Las Cruoes, 
New Mexico. 
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SORGHUM AND SUGAR BEETS IN KANSAS. 

The Agricultural Experiment Station at Manhattan, Kan., has 
been engaged for three years in a series of investigations upon 
sorghum, the principal aims being: (a) the attempt to find better 
varieties of sorghum for producing sugar; (b) to improve well- 
known and approved sorts; (c) to secure both eariy^nd late ma- 
turing kinds of good quality, especially the former, in order to 
lengthen the working season. 

Bulletin 16 of this station, for December, 1890. gives the results 
of this work for 1800, including comparative tests of a larf?e 
number of varieties, with analysis of their juice; attempts to im- 
prove seed by selection, trials of fertilizers, and a study of smat 
in sortrhum. The same station has also established a series of 
experiments in the comparative culture of sugar beets, the results 
of 1890 being given in the bulletin referred to. The season was 
unfavorable to both sorghum and sugar beets, on account of both 
heat and drought. 

Following is the station's summary of the results obtained as to 
sorghum. 

1. The season of 1890 was very unfavorable to sorghum, owing 
to deficient rainfall and intense heat during the early summer, 
followed by cool, wet weather, culminating in an unprecedented 
killing frost Sept. 18. This frost was so exceptional as to date, 
and so erratic in distribution, its limit bearing no relation to 
isotherms or latitude, that it gives no ground for the conclusion 
that it was too far north for successful sugar manufacture from 
sorghum. Notwithstanding this, the tables show that the stan- 
dard varieties maintained a good, though lower, standard of ex- 
cellence. 

2. The selection of seed with a view to improvement of varie- 
ties was almost wholly prevented by the early frost. A compari- 
son of the results obtained for three years in selection of specially 
good canes lends encouragement to the hope that the standard of 
sugar-content may be permanently raised by this means. 

8. A comprehensive experiment to test the effect of fertilizers 
on sorghum has shown no marked results this year, as was to be 
expected in view of the conditions of growth. The experiment 
will be continued from year to year, the same fertilizers being 
applied to the same plat throughout. 

4. In view of the occurrence of two varieties of smut in the 
plats this year, caution in the introduction of new varieties is 
urged, lest destructive contagious diseases be brought in at the 
same time. 

6. Crossing of varieties deteriorates the crop, so far as the ex- 
periments have gone. 



The results of the experiments with sugar beeto are ■• 

1. The sugar beets grown do not appear to be of as goo 
as those reported to have been produced in other parts o 
and in Nebraska. This maj have been due to the udoi 
favorable climatic conditioiis of last summer, or to uni 
of son. 

2. Analysis of individual beets indicated that mator 
than size, determined the sugar-content of the beet, 
epidermis accompanied high per cent of sugar. As far i 
servations went, a high weight of leaves, as compared 
roots, was no evidence of high sugar-content, but rath« 
verse. 



THE MERCURIAL PRESSURE-GAUGE ON THE E 

TOWER. 

The new ooercurial pressure-gauge devised by M. Call 
erected at the Eiffel Tower is an instrument of much 
interest. The only instruments by which high pressure! 
or liquids can be registered with accuracy are very lunj 
pressure-gauges. A gauge of this type, more than three 
feet in height, was set up by M. Cailletet some years ag< 
the side of a hill, and afterwards in an artesian weQ. 
scientific men imitated this method of gauging high presi 
the diflQculty oi handling and experimenting upon an in 
under conditions so unfavorable, threw considerable den 
the accuracy of the results obtained. The Eiffel Towei 
a unique opportunity for setting up a pressure-gauge 984 1 
every part of which should be accessible and open to obe 
Thanks to the liberality of M. Eiffel, says Engineering, tl 
constructing and fixing an instrument on so gigantic a 
actually been now accomplished. 

With a gauge of this height pressure up to four hundie 
pheres can be obtained, but it is manifestly impossible U 
customary glass tube* Recourse has. therefore) been 1 
tube of soft steel of about one-sixth of an inch internal d 
conuected at the bottom of the tower with a reservoir 
mercury. By pumping water into the reservoir, tbil 
the tube can be gradually raised to the top of the tONK 

A difficulty, however, arose from the slanting '^ 
columns supporting the tower, which prevented thslli 
vertical. From the base of the tower to the first jki 
height of about 197 feet, the tube was therefore placed ag 
inclined plane of one of the rails of the lift, an iron stain 
ning beside it. Between the first and second platform 
are separated by about the same interval, the apparatus ^ 
to one of the helicoidal staircases. As this staircase is div 
several sections, not in the same vertical plane, on accoui 
obliquity of the column, the tube is similarly divided, and 
it passes from one staircase to the other, sufficient slope 
lowed for the descent of the mereury when the pressure is 
From the second platform to the top the tube is arrang 
same way, following the two vertical staircases, and is tt 
accessible from top to bottom. 

The steel tube being opaque, the level of the mercury < 
directly read off. Cocks with conical screws, each cororoi 
with vertical glass tubes, are arranged at equal distanc 
every ton feet, parallel with and alongside the tube. E 
tube has a scale, carefully marked off on polished woe 
has been selected because it is very slightly affected by cl 
temperature. It is adjusted by a rubber band to the me 
ing, and leather rings compressed by a screw keep the cc 
When one of the cocks is opened the interior of the ste 
placed in communication with the corresponding glass t 
the mercury rises in the steel tube, it penetrates into and 
the same level in the glass tube alongside. 

From the bottom of the tower to the first platform, 
tube, as already mentioned, is in an inclined position, 
series of glass tubes placed vertically across it. These se 
glass tube are about ten feet long, each furnished with 
and the cock communicating with the main steel tube; 
pressure in any given glass tube is limited to its length of 
The scales are marked in metres and centimetres, so that i 
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weighiDg from a few pounds up to one hundred pounds each, was 
found in decomposing granite in Chestnut Hill township, Ashe 
€k>unt7, N.C. One mass of twenty and one-half pounds was ab- 
solutely pellucid, and more or less of the material was used for 
art purposes. This lot of crystal was valued at $1,000. 

In Arkansas, especially in Oarland and Monl^mery Counties, 
rock crystals are found lining cavities of variable size, and in one 
instance thirty tons of crystals were found in a single cavity. 
These crystals are mined by the farmers in their spare time, and 
sold in the streets of Hot Springs, their value amounting to some 
$10,000 annually. Several thousand dollars' worth are cut from 
quartz into charms and faceted stones, although ten times that 
amount of paste or imitation diamonds are sold as Arkansas 
crystals. 

Rose quartz is found in the granitic veins of Oxford County, Me., 
and in 1887, 1888, and 1880 probably $500 worth of this material 
was procured and worked into small spheres, dishes, charms, and 
other ornamental objects. 

The well-known agatized and jasperized wood of Arizona is so 
much richer in color than that obtained from any other known 
locality that, since the problem of cutting and polishing the large 
sections used for table tops and other ornamental purposes was 
solved, fully $50,000 worth of the rough material has been 
gathered and over $100,000 worth of it has been cut and polished. 
This wood, which was a very prominent feature at the Paris Ex- 
position, promises to become 'one of our richest ornamental 
materials. 

Chlorastrolite in pebbles is principally found on the inside and 
outside shored of Rock Harbor, a harbor about eight miles in 
length on the east end of Isle Royale, Lake Superior, where they 
occur from the size of a pin head to, rarely, the size of a pigeon's 
egg. When larger than a pea they frequently are very poor in 
form or are hollow in fact, and unfit for cutting into gems. They 
are collected in a desultory manner, and are sold by jewelers of 
Duluth, Petoskey, and other cities, principally to visitors. The 
annual sale ranges from $200 to $1,000. 

Thomsonite in pebbles occurs with the chlorastrolite at Isle 
Royale, but finer stones are found on the beach at Qrand Biarais, 
Cook County, Minn. Like the ohlorastrolites, tbey result from 
the weathering of the amygdaloid rock, in which they occur as 
amall nodules, and in the same manner are sold by jewelers in the 
cities bordering on Lake Superior to the extent of $200 to $1,000 
worth annually. 

In New York there are.sixteen firms engaged in cutting and re- 
cutting diamonds, and in Massachussetts there are three. Cutting 
has also been carried on at times in Pennsylvania and Dlinois. but 
has been discontinued. In 1880 seven of the New York firms ran 
on full time, but the others were unemployed, respectively, 14, 
50, 61, 120, 125, and 240 days, owing to inability to obtain rough 
material at a price at which it could be advantageously cut. The 
firms that were fully employed were generally the larger ones, 
whose business consisted chiefly in repairing chipped or im- 
perfectly cut stones, or in recutting stones previously cut abroad, 
which, owing to the superior workmanship in command here, 
could be recut at a profit, or in recutting very valuable diamonds 
when it was desired, with the certainty that the work could be 
done under their own supervision, thus guarding against any 
possible loss by exchange for inferior stones. 

The industry employed 236 persons, of whom 69 were under 
age, who received $148,114 in wages. Of the nineteen establish- 
ments, sixteen used steam power. Foot power is used in only one 
establishment. Three of the firms are engaged in shaping black 
diamonds for mechanical purposes, for glass cutters and engrav- 
ers, or in the manufacture of watch jewels. 

Beginning in the latter part of 1888, and through 1889, there 
was a marked increase in the price of rough diamonds, resulting 
in rapid advances of from 20 to 25 per cent at a time, amounting 
in all to an advance of from 80 to 100 per cent above the prices of 
the previous years. 

The importation of rough and uncut diamonds in 1880 
amounted to $129,207, in 1889 to $250,187, and the total for the 
decade was $3,138,529, while i^ 1888 there were imported $443,- 
996 worth, showing that thet^ ^^ ^ ^^ ^^^ more cutting done 



in 1889 than in 1880, but markedly more in 1882 and U 
large increase of importation is due to the fact that ia 
1882 to 1885 a number of our jewelers opened diamoi 
establishments, but the cutting has not been profitably ca 
this country on a scale large enough to justify branch boui 
don, the great market for rough diamonds, where advi 
be taken of every fiuctuation in the market and large pi 
chased, which can be cut immediately and converted 
for nothing is bought and sold on a closer margin ti 
diamonds. There has been a remarkable increase in 
tatlon of precious stones in this country in the last ten 
imports from 1870 to 1879, inclusive, amounted to $ 
whereas from 1880 to 1889, inclusive, the imports an 
$87,198,110, more than three times as much as were in 
previous decade. 

THE PENINSULA OF KAMTCHATKA.» 

Though this country passed in 1696 into the hands < 
sians, it is still one of the least known parts of their em 
feesor XJmlauft gives its area as 104,200 square mi 
traversed along its whole length by a mighty chain of i 
which rise into the regions of eternal snow. On the eastc 
numerous volcanoes, of which twenty-one are now act 
mar's map (1850) shows only twelve active volcanoes, f 
it may be inferred that the subterranean forces have < 
large amount of energy since his time. At the soathen 
of the peninsula numerous isolated volcanic cones rif 
low ground, of which the Apatcha only is active. Ti 
of this mountain the country begins to rise, and at 
chains are formed, of which the western extends tl 
whole peninsula. Only one volcano, the Icha, is sitaat 
within the range, but several others lie between it and t 
coast. Below the 57th parallel the river Tigil has en 
row valley through the range, and a little further no 
depression interrupts the continuity, but the elevatk 
creases again, and is continued in the Voyampolka j 
The eastern range is far shorter, extending only to th$i 
lei. It also contains only one volcano ; but the shoriia 
runs off from it in a south easterly direction to Capil 
contains several, among them the Koryaka, which attil 
of 11,218 feet. Tbey are particularly numerous in tl 
country which adjoins the eastern range, and entin 
space between the middle and lower Kamtcbatka Rv 
eastern coast. Hei^ stands the Klutshef, the culminati 
of the peninsula, 15.757 feet high. On the left bank of 
cbatka the Timaska, a low chain with rounded sua 
eastward, and is joined on the north by the Novikof skaii 
ending in Cape Stolbovi. Beyond the 57th parallel i 
there is only the one range. Numerous hot springs tei 
volcanic character of the eastern part of Kamtcbatka 
found the temperature of a spring near the Mikishina t< 
on Dec. 16th, when the temperature of the air was —11 
to the great atmospheric 'moisture and the abundant r 
country is irrigated by numerous rivers, of which the E 
is the largest. The Shupanof, on the east, and the Bols 
and Tigil, on the west, are also important streams. 1 
is changeable and severe, and much colder than that o 
in the same latitude on the other side of the Old Wor 
Dittmar visited the country, there was ice in May on 
Avatcha Bay, and on the west coast, which is much 
thermometer stood at sunrise on Aug. 2d at about 34** F. 
temperatures of —40^ and lower were recorded. Th* 
lies at a height of about 5,300 feet. 

In Kamtcbatka, as in central Siberia, the vegetation 
ingly exuberant. Rich meadow-land alternates with de 
composed, in the south, of poplars, willows, and birche 
the woods are thin, bushes grow freely, and flowering pb 
the ground. Wild animals are abundant, and hunting 
are the chief means of procuring food. The most impo 
are wild reindeer, wild sheep, hares, otters, sables, ai 
Bears, wolves, and foxes are also numerous. Of birds, 

1 From the SoottiBh Qeographtoal Magaslne, April, 189 
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Professor Hugo Schuohardt is the most distingoiBbed student 
lining of mixed langaagen or <* jargons/' and his researclies into 
their stracfcure have been prolific of valuable results. The above 
is but one — the ninth — of his numerous *< Creole Studies." It is 
one of the most instructive, as exhibiting the results of the oom- 
miogling of the Portuguese with the Malayan languages, which 
are particularly widely apart. Like all his essays, it is replete 
with erudition, and marked by soundness and caution in handling 
facts. 

The logical processes underlying language in general have been 
analysed in a number of essays by Dr. Raoul de la Orasserie in 
his ** Studies in Comparative Grammar." He has taken up in 
turn such topics as '^ the substantive verb,'* '* pronouns," " tenses," 
etc., and striven to show by a very wide induction how these 
fundamental g^mmadcal notions arose in the mind, and in what 
varied forms they. sought expression in speech. The study above 
referred to, on "the category of moods" extends these com- 
parisons to that feature of the verb. It is a masterly application 
of the principles of psychology to the evolution of language. 

The Elements of Dynamic Electricity and Magnetism, By Philip 
Atkinson. New York, Van Nostraod. 405 p. 8*^. 

As this is intended more for learners than for the learned, it 
appeals to a larger circle than do many other works on the sub- 
jects treated, and, for the same reason, mathematical formulae 
are conspicuous by their absence. Mathematical reasoning, 
where required, has been, so far as possible, rendered intelligible 
to non-mathematical readers by the use of ordinary language and 
some unavoidable circumlocution, so that the amount of mathe- 
matical formulae required has been practically reduced to a few 
simple expressions easily understood by persons familiar with 
arithmetic. 

The work is divided into thirteen chapters, each of which is 
intended to be a complete treatise on the subject to which it re- 
lates, and the whole to embrace all tbe essential facts pertaining 
to dynamic electricity. 

The chronological order of electrical development has been 
followed pretty closely, thus not only giving a condensed history 
of the progress made in the science, but also showing tbe relations 
of each successive important invention to those which preceded 
and followed it. The style of the work is as clear as a due r^ard 
for the conciseness necessary in such a treatise will admit. 

The diflferent parts of the subject are taken up in the following 
order, a chapter being devoted to each. The voltaic battery, 
with definitions of the terms used; one-fiuid cells; two- fiuid cells, 
and battery fbrmation; magnetism; electromagnetism ; electric 
measurement; the dynamo and motor; electrolysis; electric stor- 
age; the relations of electricity to heat; the relations of electricity 
to light; the electric telegraph; and the telephone. 

Prussian Schools through American Eyes. By Jambs Russell 
Parsons, Jr. Syracuse. Bardeen. 8^ $1. 

The author of this book was recently United States Consul at 
Aix-la-Chapel1e, and was employed by the authorities of the State 
of New York to make a report on the organization and methods of 
the Prussian schools, with a view to obtaining hints from them 
for the improvement of our own. Having been a school com- 
missioner in New York State for some years, and being greatly 
interested in the public schools, Mr. Parsons took up the task as- 
signed him with ardor and intelligence, and now gives us in this 
volume the result of his inquiries. The report is drawn up in the 
usual style of public documents, with little pretence of literary 
form, so that it is not so attractive to tbe reader as it might other- 
wise have been ; but it presents a large amount of information 
concerning the Prussian schools in a form convenient for reference. 
It treats of the organization and government of the schools, the 
methods of discipline and of teaching, with some account of the 
buildings and apparatus, and gives a very full exx>osition of the 
courses of study. The normal schools are also dwelt upon at con- 
siderable length, and the mode of training teabhers described. 

Mr. Parsons is an admirer of the Prussian system, which he de- 
clares to be the best in the world; yet he sees that there is much in 
it which our people, accustomed to greater freedom and not 



readily submiasive to govemmeDt drill, would not be wil 
adopt. Two of the main points of superiority in the Pi 
schools, as compared with thoae of New York, are, in lu 
the compulsory education law, which is rigidly enforced, i 
official courses of study for the various schools, which b 
higher average grade of instruction than is usual in Nei 
Mr. Parsons also calls attention to the fact that scboo 
missioners in Prussia must be properly trained for their wo 
must have served for a time as teachers before being appoi 
the higher office ; whereas in this country the main quali 
of such officers is the ability to secure a majority of tbe n 
popular election. These are, in his opinion, the points li 
we might most advantageoosly imitate the Prussian systt 
he also notices a few others, while in some respects he ebo 
our own schools are superior. The report may be heartily 
mended to all who are interested in the subject. 



AMONG THE PUBLISHERS. 



PHOToaRAPHic amateurs will read with interest Eller^ 
lace's paper on ''Photographic Dark Rooms,'' in Outing f 

— The Home Journal devotes an entire page of its issue 
6 to what may be called a guide to London hotels, thoi 
formality of a ** Guide" is avoided, and the information i 
a style which renders it entertaining even to the stayj 
tourist. 

— The May 2 issue of The Medical and Surgieal B 
Philadelphia, is tbe first to appear under the new editor, ] 
T. Reichert, M.D. Tbe paper has been enlarged from 
eight to forty pages. 

— William Gushing, 19 Ware Street, Cambridge, Ma 
been employed during the last year in collecting brief bk 
cal notices of Harvard graduates, which he hopes soon to 
under the title ** Harvard Graduated Before 1860." 

— John Wiley & Sons have in preparation a work on **( 
brication," by W. E. Hall of tbe Pennsylvania Railmi; 
Mechanical Engineer's Pocket-Book," by Williaoi tmL 
also ** The Transitive Curve Field Book," by Clintonl^Bf 
C.E. 

— The Salem Press Publishing and Printing Company, 
Mass., will publish tn June, ** Salem Witchcraft in Ontii 
Caroline E. Upham, a niece of Dr. O. W. Holmes. In 
they will publish ** Historic Storms," by Sidney Perley; i 
esting account of the great storms, cold winters, hot si 
etc., from 1620 to the present. 

— Ginn & Co. have just published " Business Book-K 
a manual of modem methods in recording business trao 
by single entry. George E. Gay of the High School, 
Mass., is the author. The forms given in the book are tak 
the methods of the beet accountants, are well adapted 
purpose, and are presented in a manner that appears to 
practical and satisfactory. 

— Babyhood for May contains an article on * * Chronic 
Troubles lieitulting from Diphtheria and Scarlet Fever, ai 
to Prevent Them,'' by Dr. D. Bryson Delavan, which la; 
on the fact, not generally known, that a considerable pr 
of catarrhal diseases of the throat an«l nose have their c 
one of the above cumplaints. Many other medical topi< 
terest to mothers are discussed under ** Nursery Problems 

— We have received from C. W. Bardeen of Syracuse 
volume entitled *' Apperception," which is intended mc 
cially for teachers. It should have been entitled ** Perc 
for that is the subject of (he book, and indeed the bart>arc 
" apperception " is nowhere used except upon the title-paj 
main purpose of the author Is to call attention to tbe fact 
perception of outward things is largely a matter of interpi 
every new object requiring to be classified and assigned it 
place in the general system of our knowledge. There is 
new or striking in the book, but it may be suggestive to ' 
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not been in the habit of attending to this aspect of our 
erations. 

le two numbers of the American Journal of Psychology 
f»ued, one completes the third, and the other begins the 
lume of that magazine. The first contains an interesting 
the attitudes of the insane ('* Automatic Muscular Move- 
bhe Insane," by Dr. Charles P. Bancroft, superintendent 
w Hampshire asylum), illustrated with a plate showing 
cal ones. Mr. Herbert Nichols contributes the historical 
continued article on the ** Psychology of Time," and Dr. 
Ige one on the ** Recovery of Ganglion Cells after Elec- 
Qulation." Besides the usual reviews and abstracts upon 
:ical literature (** Nervous System," Dr. H. H. Donald- 
jneral Paralysis," Dr. Wm. Noyes; ** Experimental"), 
er contains a long and vigorous critique, by the editor, 
lor James's ** Psychology." With this number is fur- 
to a complete index to authors of papers received, and a 
made subject-index to the large amount of matter gatb- 
18 review department. With the first number of the new 
k change in the title-page and publisher (now J. H. Orpha, 
liversity, Worcester, Mass.) has been made. The first 
f Dr. E. W. Scripture, is a very readable account of the 
cal prodigies that have from time to time astonished the 
less ready reckoners, and of the methods by which their 
a been performed. The other leading article is a con- 

from the previous number of Mr. Herbert Nichols's 
the psychology of time. The author first [H^sents the 

his own long course of experimentation, a special phase 
Ificult subject, and then makes exposition of an extremely 
tlieovy of his own with reference to how time is per- 
id apperoeived. The place of the usual reviews and ab- 
tbis tioM taken by four minor contributions, one upon 
J Localization," by Dr H. H. Donaldson, being a report 
tores on cerebral localization delivered before the Boston 
iqrchological Society in February and March of this year, 
ig in convenient shape, and sifted of unnecessary detail, 
tj of recent anatomical contributions to this important 

Another is upon *' Brain Models," and by the same 
The third is the first installment of a laboratory course 
dogfioal psychology, by Dr. E. C. Sanford, in substance 
gjNcn in Clark University. The fourth article is the first 
iw lyn contemporary psychologists, by the editor, this 
Ml HIv, and deals largely with his contributions to the 
igf df religion. We are confidently assured that there is 
|M of permanently displacing the reviews. 

I Hi^j number of the Atlantic Monthly contains a number 
m of interest to teachers. Chief among these is a paper 
■or Thiman Henry Safford of Williams College, on the 
I Teaching of Arithmetic." The author traces the teach- 
iflmietic from the time of the Greeks and Roinans to our 
, alMywB the great influence of Warren Colbum and his 
tftWDS," and ends his paper with a long account of the 
Bthod noA its Adaptability to the present times and methods 

CtiOD. 

I Mmrch number of the publications of the American Sta- 
Liwdation contains <' The Qrowth of Cities in Massachu- 
r Hon. Horace Q. Wadlin; <* Rate of Natural Increase of 
on in United States/' by Herman Hollerith; ''The First 
of Maaeacbuaetts," by Hon. Samuel A. Oreen; "The 
Dial Death Rate," by Albert C. Stevens; *< Parliamentary 
I In Japan," by Theodore M. MacNair; Reviews and No- 
ipofta of Bureaus of Labor Statistics; Notes on President 
I Aiticle on Statistics of the Colored Race; The Birth 
Borope daring the Last Twenty Years; United States 
InOetlns; Reports of State Boards of Charities and Cor- 
i Health and Vital Statistics; Statistical Year-Book of 
^; Report of the Comptroller of the Currency; Municipal 
, Price SCatistiGs; Minor Notices. 

I Kay Iniiie of Pwyeht, a Journal of Entomology ^ ooutains 

of the Qrthoplera of Illinois, — IV." (ooocluded), by Je- 

dMD; '* A Supplementary Note on Diabrotica, 18-ponc- 



tata," by H. Oarman; '^ Descriptions of the Preparatory Stages of 
Two Forms of Cerura Cinerea Walk.," by Harrison Q. Dyar; 
'•Two New Tachinids," by C. H. Tyler Townsend; "Edwards's 
Butterflies of North America;" ** Packard's Forest-insects;" 
Personal Notes; and Proceedings of the Cambridge Elntomological 
Club. 

— Houghton, Mifflin, & Co. will publish immediately Mr. 
Fiske*s work on the '* American Revolution," in two volumes. 

— T. Y. Crowell & Co. have just ready the third volume of 
Sybel's work on ** The Fouading of the German Empire." This 
volume is almost wholly occupied with events that occurred 
between 1848, when King Christian of Denmark died, and 1864, 
when the preliminaries of peace between Denmark and (Germany 
were sl^ed. 

— G. P. Putnam's Sons have just ready, in the Questions of the 
Day Series, **The Question of Copyright;" the second edition, 
thoroughly revised and extended, of W. Swan Sonnenschein's 
*'The Best Books," a list of the best available bopks in every de- 
partment of literature; and a sketch of the life of Charles Darwin 
in the Leaders of Science Series. 

— D. Appleton & Co. announce for early publication Baldwin's 
"Applied Psychology and Art of Teaching;" Herbert's *<Pjsy- 
chology ; " <* A Descriptive Guide-Book to Canada," including ac* 
counts of the opportunities for sportsmen and tourists, by Charles 
G. D. Roberts; new editions of Appleton's ''Dictionary of New 
York," *' Summer Resorts," and ''General Guide to the United 
States and Canada; " and " North America," Vol. XV. of Reclus's 
great work, " The Earth and Its Inhabitants." 

— Hypnotism, which is now attracting such widespread atten- 
tion, is considered in No. 8 of the Fowler & Wells Library, under 
the title of " How to Magnetize; or, Mesmerism and Clairvoy- 
ance, a Practical Treatise on the Choice, Bfanagement, and Capa- 
bilities Of Subjects, with Instructions on the Manner of Proce- 
dure," by James Victor Wilson. The work closes with a chapter 
on animal magnetism as a therapeutic means, written by Dr. 
Fleming. 

— The fifth volume of the Century Dictionary has just been 
issued. The fourth was issued six months ago, and it is expected 
to complete the book by the publication of the sixth and last 
volume in the autumn. The present volume brings the work 
down to Stro-, the words defined numbering now about 185,0<K). 
This number is the more surprising when it is considered that no 
effort has been made to swell the total, but, on the contrary, care- 
ful selection has constantly been exercised. It would have been 
easy, by the admission of self-explaining derivates, and of " new 
words " from unauthoritative (unscientific and unliterary) sources, 
to have increased the list by nuuiy thousands. In the above enum- 
eration transitive and intransitive uses of the same verb, and sub- 
stantive and adjective uses of the same word, are counted but 
once (being entered under one head in the dictionary) instead of 
twice as in the older dictionaries (where they are entered sep- 
arately as different "words"). The fifth volume is more dis- 
tinctively literary in character than those that preceded it, owing 
to the greater proportion of literary words in R and 8, It con- 
tains, however, many important scientifio terms, as spectnun, 
spectroscope, Saturn, etc., and a glance at the pages will show 
many unusually interesting deflnitions, as under ship, rifle, shoe, 
relation, relief, run, rack, safe, star, steam-engine, stand, etc., 
with hundreds of exquisite engravings of art-objeots. The bulk 
of the volume consists of the letter 8, *wbich (as far as Stro-) 
occupies 716 pages, with about 21,500 words. The entire letter 
will occupy 800 pages, being the largest in the dictionary. 

— "Crustacea from the northern coast of Yucatan, the harbor 
of Vera Cms, the west coast of Florida, and the Bermuda Islands," 
is the title of a paper by J. E. Ives, in the Proceedings of tile 
Academy of Natural Sciences, Philadelphia, March 81. The Crus- 
tacea treated of in this paper were colieoted for the greater part 
on the northern coast of Yucatan and in the harbor of Vera Cms, 
during the eariy months of 1800, by the expedition In charge of 
ProfesMT Angelo HeQprin, sent bf the Aoademy of Natural Sci- 
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enon of Philadelphia to inveatigate the natQral history of Yucatan 
Boil Mexico. The paper abo includes a list of the ctustacea col- 
lected upon the west coast of Florida in the spring of 1866 by 
Professor Heilprin and Mr. Joaeph Willcox, under the auspices o( 
tbe Wagner Free Institute of Science of Philadelphia, and the de- 
SCiiptiOD of a new Isopod, collected by the Academy's expedition 
to the Bermuda Islands in 1888, It is remarkable that the shores 
of Yucatan and Mexico, poitionsof the American continent among 
the firat 10 be discovered by Europeans, should be among the last 
to have their aotilogy investigated. Nothing whatever, with one 
or two isolated exceptions, has been known hitherto of the fauna 
of the ehores of Yucatan, and very little of that of the eastern 
coast of Mexico. The material collected by the expedition haa 
added considerably to the knowledge of this region. 

— The late Richard A. Proctor, according to Literary News, 
was gifted with a remarkable memory. Tbackeray was his fa- 
Torite novelist, and he could repeat vprbalim page after page of 
"The Newconies;" so much in fact that the dear old Colonel 
became an unmitigated bore lo his former friends. 

— The officers for 1891-92 of the Boston Society of Natural 
History will be: president, George L. Goodale; vice presidents, 
William H. Niles, B. Joy Jeffries. Samuel Wells; cuiator, Alpheus 
Hyatt; secretary, Samuel Dexter; Ireasoter, Charles W, Scudder; 
librarian, Samuel Dexter, 



— The Fiske range-finder, which was first described in these mU 
umns last year, has been very favorably received by the narii 
departments of several different countries, the remarkable rrauUi 
obtained by the eihauetire trials carried out on board Uoilfi ' 
States war-ships having given a sufficient guarantee of the prac 
tical value of the instrument. In the American navy the rangt ' 
Gnder was installed on board the ■'Baltimore," and from theeil 
sive trials made with it there, during fix months at sea, 
writers of the official report atate that it is accurate nitbin tl 
per cent on ranges up to 5,000 yards. In France, accordiag | 
Evgineering, the range finder has been mounted on l>oard "~ 
Formidable," the flagship of the French Mediterranean fleet, i 
extensive trials were made in February last with Ibe instruipi 
to determine the distance between vessels having a relative moti 
of from to 28 knots. Under these conditions the results in 
found to be accurate within five per cent. From experiments i 
Hxed objects the commission in charge report that the in»itruiiii 
could be used by trained observers under the conditions of <w 
bat, and they remark that a specially valuable feature of the ii 
ttrument is that it enables the observer to record the distance — 
within a very small percentage — between forts or ships, befai 
firing grows heavy. Difficulty in observation would, of conrecb 
increased In a heavy peaway, but not so much a-s would tbcac 
curate pointing of the guns, so that the range-Qnder can bealnjt 
relied on to give more accurate work than the guns. The coiO' 
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consider the fnstrunieiit will be perticalarly tuefal mt 
the mere flash of a gun will be snfflcieat to give the 
the veaMl firiDR it. Even more satisfactoty experimeDta 
ie on board ■> II Terribite," ot the Italian navy at Speuia 
th, whraH was foaod that, vith the ship moving, the 
of a moving target was ascertained with an enor of only 
snt per 1,000 metres range. 

iriea of experiments in treating com with varionsaub- 
□ prevent its being taken by the striped squirrels was 
n at the Iowa Eiperimpot Station last spring. The com 
ted In the following manner: Smoked with meat in an 
smoke-house until the kernels were black; smoked in a 
ith tobacco dust; smoked over night in strong decoctions 
M and of quassia chips; soaked in a dilute carbolic-acid 
in strong alum water, in salt water, and kerosene. The 
would take the com treated in any of these ways, though 
ilic-acid treatment and the smoking with tobacco made 



the com distasteful, and when in the vicinity of other grain wonld 
be left till the last. The beet remedy seems to be to harrow the 
ground immediately after planting to cover the planter tracks, 
and then to scatter com about the border of the fields and in the 
vicinity of the squirrel boles as soon as the com tieglns to come 
up. 

— " Scbllemann was thirty-four years old," says the Chicago 
Tribune, " before be knew a word of Greek, aud it was not unl»l 
he was forty-one that he began thestudy ofarchieolt^y, in which 
he was destined to achieve so much distinction. By the wajr, 
there was an interesting clause inserted in the marriage contract 
between the late Dr. Schliemann and the Greek girl whom he 
made his eecond wife, to the effect that she should improve her 
knowledge of Homer bj learning and reciting &tiy linee of the 
Iliad nightly. Schliemann, when telling the story to his friends, 
always said that neither tears nor entreaties ever induced him to 
let her off a siugle line." 
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)SSIBLE MODIFICATIONS IN THE METHODS 
PROTECTING BUILDINGS FROM LIGHT- 
G. — DISCUSSION.* 

[Continued from p. 255 ] 

WABD P. Thompson: — I have listened with a great 
lierest to the matter presented in the paper just 
16 alleged facts seem to agree with our ideas of 
T of low potential. Electricity occurs in thunder- 
nd the best thing to do is to get rid of it. One way 
ducting it away sufficiently rapidly by means of a 
p of very\ large surface capacity, as the conductivity 
1 as to static electricity depends upon the surface 
ipon the sectional area. This principle is applied 
linary lightning-rod. As I understand the speaker, 
(68 to provide a system whereby the electrical en- 
ot conducted away, but converted into keat. In 
he conduction principle haviog so often proved a 
nd the conversion principle having succeeded every 
i>rding to the researches of the speaker, and since 
J agrees with well-known electrical principles, I 
. Hodges has presented matter well worthy of the 
tloD of the institute, and I, for one, can find no ob- 
• his system as to correctness of principle. As to 
oqaipment, some incombustible non-conductor, such 
It, should be placed between the thin metallic strip 
tVMiare to be protected, or else the melted metal 
to the building. 

E. Geyer: — It seems to me that the occur- 
liMjiliere from Franklin tends to show that the 
'-Aibry of the lightning-rod is essentially true, 
so far as it went in the occurrence here de- 
ft lightning-rod, and protected the building so 
It liffhtning-rod went. It was not heavy enough to 
dunrent, and it was for that reason dissipated, so 
Uasipation was simply an accident. The mere dis- 
bowever, did not save that part of the building 
s wire stopped and there was no good conductor: 
ing was without any lightning-rod, and was more 
than where it had even a small rod. 
wnsend Wolcott : — Professor Lodgers theory of the 
mr discharge is that it is oscillatory under ordinary 
IS, that is, where the coatings are connected with a 
idocior. Now, if they are connected with a bad 
r, such as a wet string. Professor Lodge says that 
arge may be only in one direction, that is, the 
I all dissipated in a single discharge; whereas, if the 
>r is goody there is little energy dissipated in getting 
» coating to another. So far, Mr. Hodges' theory 
em to agr^ with Professor Lodgers, that if you can 
»e energy of the electricity in destroying the con- 
ifa will get rid of it more quickly than you would 
ihef way, and the lightning will have less effect 
)f that. But there are some other points. Mr. 

i; bj M. D. 0. Hodges, read at the flfty-aizth meeting of the Amerl- 
It oC Stoeteloal Bngineen, New York, April 81. 





Hodges says we do not attempt to make a good connection 
at the top with the dielectric. I do not exactly understand 
that. We do attempt to give it good connection with a con- 
ductor. If a cloud is charged, that is a charged conductor, 
and so long as the current is to come down to the earth, we 
try to get as good connection with it as we can, by putting 
points on the lightning-rod, for instance. A better way to 
do that would be to have a flame or soinething of that sort. 
As an experiment in drawing electricity from the air, a flame 
is better than a point. But, of course, it would not work in 
a thunder-storm. 

As to the point which Dr. Geyer just mentioned, that Mr. 
Hodges^ experiments support the ordinary theory of the ' 
lightning-rod, I think his reasoning does, to some extent, too, 
in regard to getting rid of the energy on the central core. 
Take the ordinary lightning-rod. The way it is intended to 
work is rather to prevent a disruptive discharge than it is to 
take care of one that has already occurred. Wo desire to 
equalize the difference of potential by drawing off the charge 
from the cloud before it gets to a dangerous limit. If we 
can do that, we do not have any disruptive discharge at all. 
It is just like a brush discharge, such as you get from a con- 
ductor with points on an electric machine. I think the fact 
is not questioned that lightning sometimes is discharged in 
that way, but not always. There is the trouble. I do not 
think that any one system of lightning-rods has proved suc- 
cessful. Sometimes a lightning-rod will take care of several 
discharges in a single storm, and that seems to be something 
which Mr. Hodges* lightning-rod would not do; because, 
after it had been dissipated by one discharge, I do not think, 
even if it could be put up in a few moments, that anybody 
would care to be monkeying around a conductor when there 
was lightning. Mr. Hodges, having asked us to clear our 
minds of the idea of conducting electricity, seems to go fur- 
ther than most of the modern theorists on electricity. I 
think Mr. Hodges, even if he does not use the idea of elec- 
tricity, will admit that we want to make a metallic way en- 
tirely down to the earth. The case is somewhat analogous 
to the Leyden jar; that is, two conductors separated by a 
dielectric. Now, we want to bridge over the whole space of 
the dielectric, whether you use the idea of conductivity or 
not. So I don^t think it makes much difference whether 
you use his dissipatable lightning-rod or a stout one. 

Mr. Hodges : — I would like to bring the discussion back 
once more. In order to make the paper of some length, I 
gave some theory ; but the fact as I have found it is this : I 
know how the books state that the ship '* Jupiter " was saved 
from destruction in spite of her lightning-rod going to pieces. 
But take the fact without going to the books at all. What 
do the records show? • I want to get a case where the con- 
ductor has gone to pieces, and where the ship has not been 
saved. I have not found such a case. Suppose the conduc- 
tor is dissipated between two points [illustrating]. I found 
this to be true in every single case of a church-lower being 
struck where the wire runs from the bells to the clock. The 
wire goes, and the church-tower is saved between those two 
planes. Now, that is a matter of record. The ship ** Jupi- 
ter ** had a chain conductor, and it was dissipated ; and the 
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bookt tay that Ihe tliip wm saved in spite of the conductor 
being dissipated. But that is a man^s opinion. What I 
want to urge on the institute is simply this: that in every 
single case when a conductor goes to pieces every thing else 
is saved. Why and wherefore, I do not care. I gave some 
theoretical ressoning which seems to me more or less correct, 
but it is unimportant I want to bring the discussion back 
to simply this matter of fact: Can you cite a case where the 
conductor has gone to pieces, and there has been any de- 
strucUon to the building between practically two horixontal 
planes passing through the upper and lower ends of that 
dissipated conductor! You will find that there is damage 
above and damage below, very likely. But as I went on 
through the ** Philoaophical Transactions ^^ I found one case 
there of a thunderstorm passing over a village (it was a cen- 
tury ago, or more), and the people were dependent on the 
church-clock for the time. In the morning they did not 
bear the clock strike* They went up in the church-tower to 
see what the matter was, and found the windows smashed 
jusi above the bell; found the wires running from the bell 
to the clock were gone, and that was all the damage done. 
TV> show how Sttudl a conductor, when dissipated, will save 
a bouse, I will cite the case of a palace in France in the 
eisrly part of the century. The interior was heavily gilded. 
Tl^ people were sitting around on gilded sofas resting 
airsinst the walls^ — resting against thin gilded strips. A 
Fellow of the Royal Society visited the palace the day after 
it was sliruck by lightning, and looked ov«r the groand. No 
one was killed* No damage was done to that palace as far 
as the gilding ext»ided ; that is, in the gilded rooms no 
danvfege was done except that the gilding disappeared : it was 
dissipated* When they got to the lower portions of 4h« 
paWf), where there was no gilding, things were smadied. 
Bui, as I say^ I started out in this thing with an hypothesis 
which was to a eeftain extent wrong* I looked into the 
rg< o rd s %o 9M what was recorded, not as a matter of opinion, 
bttt to find oat what actoallj happHied. And what actually 
hapfiened was^ so far as I was able to judge, that there was 
tt<>e«»e whefl^ a dissipated t<NidiKtorfiailed to protect a bvdld- 
lisg isnder these HnttatkMtis which I state* Of course* above 
or bdow, daanisi^ did occ«r* 

A Meflsber: — IVoan a pradksd standpoints would yoa 
kittdly tell us where you pot that condueior on a hovise, and 
w<Mi)d yott p«l nore than one ^lip on a boilding t • 

Xr* Bcdis^^: — AkM^r the ridgeipole* down the eav^es. down 
lo the gTMind. I shoald avotd^ at the k^w^er end, making 
CK MSUiKCtkwi with a«y lai^ wasses of nsKaL The namher of 
«ln|«Si |4a<!ed <on a hni)dii^ wonM defpeud on the saae* 

1 1^ a iialeot on this ihii^ Wsa yesir* I %cild a fHend of 
nsvae that I was iaferasted in the prcileictkMEi of baildiacs 
tPMM Kgh^iag% a»d* a paient uoi hetag issaaed* I ooald uot 
tell InM Mwch ahMA ilL The tte^ day W nsei mie a»d said, 
^'Ud yvHS read in Uie l^Mf the accomit of the H^tniar 
asms in Jersi^ ywa ( tda y t^ I said* ^^No*^ He said, 
^^IVt^ was <aie «a$ie wi>M^ a hoase was «a^nck lity lightniag 
in Jersey* and the rcid was sassa^M^ hai the hoase was uain- 
jared.^ I w^sed it down as anMher <tft»e. A man who wa^t 
ia aii^ e«^fkk^ aosne Taar^i^<a9aeiiomy<^^ Ide$icrihed 
^his diii^ w hsm. axic he aaid, ^' I have heea there.^ He 
aaid wh<«a he was a hoy he had a K^ <^ p T a |<h line raaaii^ 
fhMa Imi hoase K^ a ae(i|^>ior\ hoase. Tt was made <i^ |aaao 
wire* aand Uie l^tnii^ «ira<^ the rtiof aeanewhere thet^ 
liUaiaratii^ ^Ma Mkw^ alM^ ihe l ae ital^ iraiser to a 
I p e iat here. Thiis faaao wire raa d^twit ah the |!!9^(«aad* aad 
asft «rw hive ao ^ aaighhor^ hevMk At A^ i»oiiat a Nii)e 



damage was done to it The discharge followed ak 
conductor without doing any material damage, sdi 
was no other damage to the house except that the w 
gone. 

Mr. Wolcott: — Although I do not question that c 
tors Work that way, we also find that they work Ui 
way, according to the old theory, in very many in 
It certainly is a matter of record that conductors ha? 
times carried off several discharges in the same d 
storm, which a dissipatable conductor could not k 
TOu were able to put up a second one in the plaai 
diately after the dissipation of the first. 

A Member:— The Washington Monument is a piel 
lightning arrester. I was shown, a few weeks ago, 
fesaor Owens, where lightning had struck and knoe 
big chunks of stone from the monument. He see 
think that lightning followed the path of least elect 
sistance, so he put up an additional wire and con nee 
with the new iron work of the monument, and he 
has not had any trouble since then with stones bdngl 
out. 

Mr. E. P. Thompson : — I have not beard of any 
ments being performed upon Mr. Hodges' proposed 
It may seem, perhaps, impossible to perform expe 
with lightning in a laboratmy. because of the ineonf 
of waiting for a thunder-storm; but it can be done i 
induction system, and possibly, therefore, scMne wsy 
thought of for testing Mr. Hodges' invention. Abo 
years ago I tried some experiments in oonnedioB 
client, a well-known lightning-rod manafactoree 
Hubbell, who has equipped government ma^aianeB^ J 
system was tried with considerable rlatinratcw 
Equitable Building during its repair, for the eoaai 
of the Standard Oil Oompany, who met with gHjIli 
oil-tanks, caosed by lightning. An immense l4|fe|l 
was charged with an dectrieal friction machii^aiii 
ficial lightning was thas generated. Small oftlil 
taining akohcd — more easily l^hted bj the ipai 
pelroleom — were eqaipped, and hy disrhar^giny ifcs 
it was easily determiaed how many times oat of a 1 
the Osptain'^ system was saceessfnL Sook 
Mr, Hodges* system woald soon settle the 
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I the induced curreDts produced by the osciUatiug 
I in neighboring conductors. 

erhaps, may account for some of those phenomena 
d to-night: that, when the lightning-rod is dissi- 
it is when its resistance was very high in compari- 
the quantity of electricity rushing through, there 
eady discharge and no harm was done ; while, 
s an oscillating discharge, the slightest irregularity 
« the discharge to ''jump the track,^^ that is, to 
lightning-rod, which is obstructed by the counter 
otive force of self-induction, and to spark over to 
isses of larger condenser capacity : for what I 
u the most dangerous part of lightning discharges 
I enormous voltage of the discharge, nor the strong 
Tishing through the lightning-rod, but the electro- 
field of force, which alternates with enormous f re- 
nd reaches far out into space from the real path or 
disruptive discharge, and thereby must cause in- 
ffectH everywhere, which, as before said, cause not 
main discharge to spark over, but produce true sec- 
T induced lightning discharges. Hence I must be 
;h in favor of every arrangement which is able to 
le oscillating discharge into a steady rush of cur- 

Bistance of the lightning-rod I consider as of sub- 
importance only, except so far as carrying capacity 
ned : for of what use is a resistance as low as a 
ly when the self-induction of the lightning-rod causes 
s resistancer of perhaps hundreds of thousands of 

Miges: — I would bring this discussion back once 
this matter of fact that I am interested in. The 
io not care so much about. It may be interesting 
I gynuiastics. I came here feeling quite sure that 
r would stand up and say, '* I know a church or'a 
Ihk town or that town where the conductor was 
1 wd yet damage was done on the same level. *^ I 
^fMnl a case. 

9fmt^ In a disruptive discharge, the length of the 
fiMf it seems to me, is a very small part of the total 
dMmld imagine that any resistance the conductor 
iTie would be such a small part of the total that it 
4 have much effect on the character of the discharge. 
sinmetz: — I believe I have been misunderstood in 
teant by the influence of the resistance upon the na- 
16 discharge. Indeed, the whole resistance of the 
"-circuit is so large that under any circumstances the 
I of the lightning-rod is imperceptibly small. But, 
ned in my former remark, it is not the resistance 
mi the consumption of energy by the resistance, 
uses the amplitude of the oscillating discharge to 
ilower or quicker until, for a very rapid consump- 
lergy by resistance, only one wave appears that is 
or continuous current. This phenomenon is 
> a pendulum oscillating in a liquid: the greater 
3Qal resistance of the liquid, the quicker the am- 
of the pendulum motion decreases, until, at 
a very tough liquid, the pendulum comes to 
out any oscillation at all — periodically. In such 
he resistance of the conductor, by consuming 
y of the electric discharge, could change the dis- 
x>m an oscillating to a continuous one, although 
e ** resistance ^' has still about the same value, 
,** if we were allowed to speak with the usual mean- 
saistaDce*' of disruptive discharges, which we are not. 



Mr. Birdsall: — I think Mr. Hodges has given us the most 
original idea on this lightning-rod question that has been put 
forward for some time. I also think that Mr. Steinmetz has 
hit the nail on the head in his explanation of it. It only 
shows us again what we do not know about the various phases 
of alternating currents. His theory also gives me a little 
uneasiness, because I h^ve advised a number of friends who 
have built houses in the country to put in a metal lath, as I 
thought that, having plenty of metal around, if the house 
happened to be struck, it would go to the ground through 
this metal lath. Now, if any of those houses are struck, 
and that metal lath turns into gas, I think I shall emigrate. 

Mr. Hodges: — That metal lath reminds me, — I wrote to 
Edward Atkinson about this. Tou know he is president of 
about the only insurance company in the country that cares 
about stopping fires; that is, reducing the amount of dam- 
age donel He wrote back that they had experience with 
lightning-rods, and that their experience was such that they 
had abolished them on all factories that were insured by the 
Manufacturers^ Mutual IHre Insurance Company. Now, in 
the mills there is a considerable surface of metal ; and they 
find, as is natural, that the discharge spreads itself probably 
over the surface of this metal. At any rate, the potential 
was so reduced as to very materially mitigate the effects. 
As Mr. Atkinson puts it, it spreads out over the surface of 
the machinery, so that no great damage is done. But they 
have taken off their old rods. 

Mr. Wolcott: — There is one question I would like to ask 
in regard to that drawing on the board. If you do not say 
that no damage was done to the end of the building, in spite 
of the fact that the conductor was dissipated, why don^t you 
have to say that no damage was done along the eaves, in 
spite of the fact that the conductor was not dissipated f 

Mr. Hodges: — That is a fair question. A dissipated con- 
ductor may run horizontally any reasonable distance, and 
then run down ; and when it goes to pieces the thing is saved. 
But when the conductor is not dissipated, there are any 
number of cases where the building is not saved. 

Mr. Wolcott: •— I can understand it, that a dissipating con- 
ductor would very often save the building, but, according to 
the accounts that have been cited, it does not seem to make 
any difference how little there is of that metal. There must 
be some limit. When it gets down where a little bit of gold- 
leaf is going to save a building, it looks rather improbable. 
If a little bit of metal being dissipated would save a building 
from a lightning discharge, then an ordinary lightning dis- 
charge would not be sufficient to dissipate some of these 
larger conductors which are dissipated. 

Mr. Hodges : — I do not pretend to understand any thing 
about it I have theorized upon it, but that is not impor- 
tant. It is only the fact, and the fact stands there until 
somebody gets up and shows a specific case where it does not 
work, 

Mr. Birdsall: — I do not think that Mr. Wolcott can hold 
that argument, because he has not any data on the compara- 
tive energies of these various discharges of which we have 
record. We have a record of the damage done in the dissi- 
pation of the conductor, but we have no record of the foot- 
pounds of energy in the discharge. 

Now, the discharge that burnt up the gold-leaf on the wall 
might have been a great deal smaller than some of the dis- 
charges which burned up the larger conductors. Then an- 
other point has been raised about the replacing of the con- 
ductor immediately after it was dissipated. This will never 
be necessary, it seems to me, for it is a recorded or alleged 
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fact that lightning never strikes twice in the same place. 
They say that in naval combats the safest place to put your 
head is through the hole that the cannon-ball tias just come 
through ; and if it did strike more than once fhe rods could 
be arranged on the principle of the multiple fuse, and a new 
one plugged in as fast as they dissipated. 

Mr. Wolcott: — Mr. Birdsall has been facetious on this 
point, and I will try to be so, too. I have heard it stated 
that one reason why lightning does pot strike in the same 
place twice is that the place is generally gone when the 
lightning has struck once. I certainly have read of several 
cases where the conductor has conducted several discharges 
to earth in the same storm. Now, with regard to gold-leaf 
discharge. That this charge was smaller, of course, may be 
true. But the fact that the discharge in each of these cases 
is just about suited to the size of the conductors would seem 
to show that there was some coincidence abput the matter. 
If a dissipated conductor always stops the damage, or very 
nearly always, there is something more than coincidence 
about it. It seems to me that such an instance as that could 
not be more than a mere coincidence — that a discharge which 
was capable of doing considerable damage to the building 
where the conductor was not dissipated, should be all used 
up by dissipating a very small amount of metal, is not proba- 
ble. 

The President: — I will call the attention of the Institute to 
the fact that our usual time of adjournment has very long 
passed. 

Mr. Hodges: — Ships have been struck a number of times 
in the same storm. If you can cite speciOc cases against me, 
all right I have found, so far as I know, that a dissipatable 
conductor protects. Why, is another question that does not 
concern us. Why that gold-leaf protected we do not care. It 
did protect. There is no arguing against its being reasonable, 
that will set aside the fact. I thought over the matter, and 
have some theoretical considerations to show why it does 
protect, but those are not essential. 

This is all I want to give at the present time. But I be- 
lieve there is one other way of furnishing protection against 
lightning which has been ignored for a number of years. 
The facts have b^n staring us in the face. I think about 
the same time that Harris introduced his system of lightning- 
rods there was a modification made in the rigging of ships 
which has tended to mitigate the disastrous effects of light- 
ning. The facts were well known long before Harris came 
into existence ; but they were so thoroughly out of tune with 
all the science of that day that they were simply ignored ; so 
that, in fact, in the report of the lightning-rod conference, 
there is only the title of one paper bearing on the subject. 
To find that paper I hunted through the Astor Library, and 
put one of their expert searchers to work there; and it was 
evidently considered of so little importance, that it had not 
been copied in any periodical. By going back further and 
further in the ** Philosophical Transactions," I found the same 
facts reported of a most positive character, and I think they 
have a bearing on this apparent immunity of ships when 
they are supplied with good conductors. I am inclined to 
think that it is not the Harris conductor that has been doing 
good service entirely, but it is something else. But all that 
I would have said this evening, if it had not been necessary 
to present a paper of some length, was that a dissipatable 
conductor protects. 

Mr. James Hambletr- — I understand the gentleman to say 
that a dissipatable conductor protects. I have in mind a 
very large building situ**®^ ^^ ^^® ^^P ^^ * ^^^» ^^ * ^®^ 



exposed position. That building is constructed with 
roof, entirely over the building, but having- no h{ 
rods. It has large iron pipes, six inches in dlan 
conduct water through the building down to the 
That building has never been injured by lightnin 
but frequently trees around it on the hill have I 
stroye^ by lightning. The lightning conductors of tl 
ing, which are these same iron pipes I have mention 
not beep dissipated. 

THE BROOKLYN INSTITUTE BIOLOGICAL LABOi 

Thb location of this biological laboratory, at the bed 
Spring harbor, Long Island, is one of the most favorabb 
coast. The country around affords excellent buntang 
for every form of animal and vegetable life common to the 
Just above the laboratory Is a series of three fresh-watc 
each fertile in its own peculiar forms of fresh-water 
through which flows the water of Cold Spring Creek. Ji 
the laboratory is the harbor of Cold Spring, divided bj 
neck into an inner and an outer basin. The inner has 
ticularly rich in marine life, and the channel between 1 
and outer basins has a varied and vigorous growth of al 
lusks, and ecbinoderms. The outer basin has rocky pr( 
shallow flats, banks and eel grass, sheltered pools, oyster-l 
other conditions favorable for collection and study. 1 
basin opens into Long Island Sound, whose coast iM variec 
acter for twenty miles in either direction. 

Tho main laboratory occupies the first floor of the N 
State Fish Commission building, and is a room thirty-six 
and sixty- five feet long, provided with an[U>le light fire 
side. It is furnished with laboratory tables, aquaria, 1 
troughs, glassware, and all the apparatus and applianoei 
for general biological work. Into the laboratory is coj 
bountiful supply of the water of the Cold Springs fori 
aquaria and troughs. This water is as pure as a cryriit 
same low temperature throughout the year, and is tht«i 
so successfully by the New York State Fish CommisilHii 
ing and growing salmon, trout, and other food fishes. Ih 
tory is also supplied with an abundance of salt watai, 
pumped up from the harbor into a brick reservoir, from 
runs to the laboratory. 

The station is provided with three small row-boats and t 
launch, together v^rith nets, trawls, and dredges, for use i 
ing and dredging. Near the main laboratory is a pbo 
room, with a dark room and work room adjoining. Eac 
is provided with dissecting instruments, chemicals, and g 
to be used in the dissection, preparation, and study o 
Microscopes will be provided for those students who ob 
vide themselves with instruments. 

The following general course is open to each stode 
under the direction of Professor Conn. It will consist 
of laboratory study of specimens illustrating the types 
life. The practical work will be accompanied by lectui 
an outline of systematic zoology, for the purpose of she 
relations of the forms studied to other animals. The lee 
also touch upon various matters of general biological inte 
types studied in course will be as follows : Protozoa, — 
microscopic forms, including directions in the use of tl 
scope; 1. Coelenierata, — hydroids, including the studj 
fishes and the development of hydroids; 2. Echinoderma 
star-fish ; 3. Bryozoa, — study of an adult Bryozoan ; 4. M^ 
the clam, the snail, development of the oyster or some ot 
5. Crustacea, — the crab, with a study of its developmei 
«ecf a, — the grasshopper ; 7. Vertebrata, — dissection ol 
dissection of the frog. 

Accompanying this course of laboratory work and lee 
be given instruction in methods of mounting objects a 
preparation of microscopic sections. Opportunity wil 
given for collecting and surface skimming. 

A special feature of the laboratory (his season will 
tended course in the methods of bacteriological reseai 
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ConunDBtoBtiaiiswIII be weloomed tnim uir qauter. AbMnoti ol acleotlflc 
pkpen ue ■oUolted, uiil twentf oopies of the lama aontaining mnah wll] be 
■Uklled the ftuthoi on request In advuias. B«je<ited muiiuorlpti will be 
returned to tbe kuthon onlj- vhen tbe teqaUlte wnouot ot poat»ge »aoam- 
pMilea the m&niuorlpt, Wtuterer li Intended for UuertlOD moat be aotbentl- 
oated bv the name sod addreu ol the ii[jt«r: not DeoeisuilT lor pubUcatloo, 
but na M. guaranty ol Kood talth. We do Dot hold ouneWea reaponalble for 
anr view or opliklou eipreved In tbe oommanleatiaDa ol our oorteepondenti. 

AttantloD la called to tbe "Wanta" oolamn. All are iDrited to uae It In 
■oUoUing latormatlou Ol aeefclDg new poaltlona. The name and addreai of 
appUoanta ahoDld be gtvea In Cull, ao that answen wilt go dlreet to them. Tha 
" Bxahaoge " oolunui la llkewlae opeo. 

Steps are being taken to celebrate tbe teventieth blrthda; of 
FrofesBOT von Helmholtc, which occurs on Aug. 81. A marMe 
bnet of Frofeeaor Helmboltz Ib being made, 'hich will be presented 
to bim on tbat occasion, and a fund Ib being raised, ibe income of 
which ia to be applied, primarily, to the bestowal of a Eelmbolts 
medal on eminent inTestigatora of all oations in the fields oF Pm- 
feesor Helm hoi tz'ii activity. An international committee, which 
has been formed to carry out these schemes, solicits coatribulionr, 
which may be sent to the committee's hankere, Uendelsohn & Co., 
Berlin. Proresaor Henry P. Bowditch of Harvard UniveiHity will 
forward the contribulions of snch as ma; And it more convenient 
to send to him, with the names of the contribulois, to the bankers 
appointed by the committee. All contributions should be sent es 
soon as poeaible. 

JULIUS ERASMUS HILGARD. 
Mr. Biloakd, vhose death on Hay 8 has been announced, was 
bom at Zw^brQcken, in Rhenish Bavaria, Jan. 27, 183S. Hie 
father was a man of a wide range of accomplishments, — coun- 
aellor at law, judge, poet, classical scholar, and author. Bting of 
liberal tendencies in politics, he became dissatisfied with the 
regime under which he lived, emigrated in 1885, and settled in 
Illinois, where be personally directed the education of his chil- 
dren. The subject of the present notice also studied in Philadel- 
phia, where he made the acquaintance of Professor Bache. In 
1845 he obtained an appointment in the Coast Survey, and soon 
became one of Bacbe's most trusted assistants. 

His administrative and business tact led to his promotion in 
1803 to the position of a^istanl in charge of the Coast-Survey 
Office. He now took a prominent part in directing tbe scientific 
work of the survey, especially in ite relation to the International 
Metrical and Geodetic Commissions, having their headquarters in 
Paris. Perhaps his most noteworthy work was that done in con- 
nection with the determination of the transatlantic longitude in 
1872. Soon after the Atlantic cables were put into successful 
operation, the difference of longitude between Qreenwich and the 
- Harvard College Observatory was determined by Dr. B. A. Gonld. 
Shortly afterward the French cable was laid between Brest and 
St. Pierre, and it was judged expedient to repeat tbe determina- 
tion hy taking Paris as the starting-point. It happened, however, 
that the lelegraphic determination of tbe longitude of E*aris from 
Greenwich, maile in I8fi!{, was very doubtful, and it became a 
necessary port of Mr. Hilgard's work to repeat this determination. 
This he did with the assuCaoce of Mr. Frank Blake, then ftib- 



assistant on tbe survey, who obeerved both at Oreenw 
Paris. The result was an important correction to the Ic 
of Paris, and hence to other European longitndee which di 
upon it. 

Coaxt Survey. Mr. Hilgard was i 
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Sweet milk is the foundi 
products are dependent upt 
Iiendent upon »■ 

femieulative changes it l>ecamea ^ 
milk or in Ibe manufacture of buttej 

hands from the c 
no tendency to unilergo any troiibleBOID 
dition lasts only a short t 

decomposition begins, and the milk becomes % 
purpose, this afternoon, to study sonif of tliese fer 
to determine if possible some of tbe facta regardinx tti« ( 
tion. It rney be well In say at tbe beginning that I liaveii 
road to recommend for the prevention of milk termentalki 
no practical method of preventing them has yet been db 
But a knowledge of tbe nature of these troublesome chai 
of their causes will go far toward enabling each one togui 
self in avoiding them. 

I shall consider the subject under ttiree beads: 1, Whal 
fermentations of milk? 2. What are the causes of these 
tation:)? 3. How may the fermentations be prevented? 

First, then, we will consider what are these feraientati< 
may notice at the outset that they are widely varied. 1 
by no means confined to theordinary Bouringand theferm 
produced by rennet, although these are the only ones ths 
well known an to hare received special nnmesin the dairy 
one, however, who has had any extended di'alings with r 
noticed that it sometimes undergoes changes that are qiiti 
ent from the normal ones, but which may be none the It 
blesome. The various fermentations which are now kno' 
common to milk have only been recojfnized within a fe 
While the souring of milk has been known for centuries, 
fermentation of milk by the action of rennet has also In 
understood, mdk has been studied scientifically only abi 
years. During the last fifty year<^ various sorts of decou 
changes have been recognized, one after another, until to 
number known is quite large. Let us, then, in introdt 
our subject, review briefly the most common forms of f» 
tion which are liable to occur in milk, taking them parti 
order of tiie commonness of their occurrence. 

First, we may notice the ordinarr souring of milk, thoi 
too well known to demand description. This eSect is c< 
with the milk sugar present in tbe milk. The milk suga 
goes a decompoeition and forma lactic acid, the acid thm 
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We will now pass on to the second division of our subject, and 
ask what is the cause of these fermentations. The alcoholic fer- 
mentation and that of rennet may now be omitted from diBOUs- 
sion, for every one knows that these are produced by adding 
something to the milk, a yeast in the one case, and rennet in the 
other. Leaving aside these, then, we would naturally expect, in- 
asmuch as the other fermentations are very varied, to find their 
causes varied also. In a certain sense this is true, but at the 
same time there is one point in which they all agree. All of the 
fermentations mentioned above are due to microscopic plants get- 
ting into the milk subsequent to the milking and their growing. 

Before passing to a further consideration of this matter, it may 
be well to notice that there occurs, very rarely, a curdling of milk 
which is not due to micro-organisms. Once in a while milk is 
found to curdle almost as soon as it is drawn from the cow, and 
in this case the trouble is not due to micro-organisms. Such an 
occurrence \b extremely rare, however, and it i» doubtful whether 
any of you have ever had any experience with it. But aside 
from this rare occurrence, all of the fermentations are caused 
either by bacteria or yeasts, which get into the milk subsequent to 
the milking. 

It has taken many years to reach this conclusion. It will be 
convenient for us to consider the fermentations as belonging to 
two classes, one of which we may call the normal fermentations, 
and the other the abnormal fermentations. The former class in- 
cludes only the common souring and the rennet fermentations, 
while the abnormal class includes all of the others. Now it has 
been recognized from the very earliest times that the abnormal 
fermentations were due to something getting into i;he milk which 
did not belong there. So long ago as 1888 a microscopic study of 
blue milk revealed in it some micro-organisms, and these were 
even then suggested as the cause of the trouble. From that time, 
as one after another kind of fermented milk was studied, it was 
seen that tbey were all associated with some fopm of bacteria, and 
the conclusion is now very deOnitely proved that they are all 
caused by these organisms. All of the forms of fermentation 
mentioned above have been associated with definite species of 
bacteria, and all can be artificially produced by inoculating good 
milk with the right species of bacteria. 

After it was seen that bacteria were the cause of the troubles, 
the next question was to account for their presence in the milk. 
It did not seem possible at first that they could all get into the 
milk after the milking. All sorts of explanations were suggested 
relating to conditions surrounding the cow. The cow was sup- 
posed to have caught cold, or to have been heated, or to have run 
too fast, or to have been eating some injurious kind of food, and 
for some of these reasons the milk fermented. Every thing was 
blamed except the carelessqess of the milker. I imagine that 
many of you even to-day think you have very good reason for 
believing that certain fermentations are really caused by the food 
that the cow eats, and this has always been the favorite excuse. 
You have, perhaps, found slimy milk in your dairy, and have 
then remembered that recently you begun to feed your cow on a 
special lot of meadow hay. Thinking that this might have caused 
the trouble, you ceased to feed this hay and the trouble ceased. 
What better proof could you desire that it was the hay that the 
cattle ate which produced the slimy milk ? In fact nothing of the 
sort is proved by this experiment. Do you not remember that 
when ensilage was first introduced, many farmers complained of 
it, saying that its use caused their milk to become tainted, and 
thus much injured its quality ? And do you not also remember 
that as experience began to accumulate it soon appeared that it 
was not the ensilage which the cows ate which produced the 
trouble but the ensilage which the milker bandied ? To-daf you 
know that you can feed ensilage to the cow with no danger pro- 
vided that you exercise sufficient care in handling it, and allow 
no opportunity to occur for the ensilage to contaminate the milk 
after the milking. So it is with all other ferments. It is not the 
food that the cow eats that produces the fermentation, but it may 
be the food that is in the bam, and is being constantly stirred up 
80 as to keep the air full of fioating bacteria. These may get 
into the milk and produce trouble, and they will be avoided by 
letting the bay alone or doji^g' the milking out of the proximity 



of this troublesome food. The cow may eat it with impunity. 
The remedy is not to change the food but the conditions of the 
milking-yard and the dairy. 

Do not understand that I would infer that the food the cows 
eat has no influence on the taste of the milk. There is no ques- 
tion that if the cows eat a strong-tasting food like garlic, the taste 
is transferred to the milk. Bat this is a very different thing from 
the production of fermentation. The taste produced by such food 
is at its maximum as soon as the milk is drawn, while in the case 
of a fermentation the effect is an increasing one, being absent at 
first, but appearing as the liacteria have chance to grow. 

While thus it is seen that the unusual fermentations have long 
been ascribed to the action of bacteria or something else getting 
into the milk which does not belong there, this has by no means 
always been supposed to be true of .the common souring of milk. 
' The souring is a universal and not an occasional thing, and tbers 
seemed for a long time to be no way to prevent it. So long ago 
as 1844 bacteria were found in souring milk, and it was even then 
suggested that the souring was due to them. In 18«*»0 again the 
fact was reaffirmed. Pasteur commenced his work on milk aboal 
1860, and finding that he could prevent the souring by subjecting 
the milk to a high heat, and, moreover, being always able to dis- 
cover in it numerous bacteria, he insisted that even this commoi] 
fermentation was due to these organisms. The statement did no< 
go unchallenged, however, and for the next ten years there were 
conflicting results. In 1874, and later, Lister and Hall sucoeeded 
in procuring milk directly from the cow with such precautions at 
to avoid chance of contamination by bacteria, aiid they fbunc 
that such milk remained sweet indefinitely without showing anj 
tendency to undergo even the souring fermentation. After thii 
there could no longer be any question in regard to the matter^ anc 
we may therefore ascribe the souring of milk to the same class oi 
causes as those producing the more unusual fermentations. 

It may seem somewhat remarkable that bacteria should so uni- 
versally get into mUk. But the fact is that they are very abandanl 
everywhere. They are in the air, in the milk vessels, on the hands 
of the mUker, on the hairs of the cow, and above all tbey wID he 
inside of the milk duct, extending for a short distance tam tti 
mouth. Some milk will always be left in the mouth of ttodoct, 
and in this milk the bacteria will grow and remain there «M|y to 
contaminate the next milk that comes out. The number 
teria in milk is very great, and I can hardly believe tfae 
which are indicated by vf^y own experiments. I have found in 
milk which has been only two or three hours drawn from the oow 
as many as 20,000 to 40,000 to each teaspoonful of milk. These 
numbers are surprising, but tbey are not so large as have beei 
found by certain Gtorman experimenters. In milk that has beei 
standing for a little while they increase wonderfully, so thai bj 
the time the milk reaches the city their number is prodigious. 1 
suppose no one in a city ever gets milk to drink that contains i 
smaller number of bacteria to the teaspoonful than there are in- 
habitants in the United States according to the last census. 

We are now ready to pass to the third head of the subject, the 
prevention of the fermentations. As I stated at thei outset, I have 
no royal prevention to recommend for this, and can hope only tc 
throw out some suggestions which each may apply to its own 
special troubles. We may set aside the fermentations produced 
by rennet, and the alcoholic fermentations, because these are alwayi 
produced by adding something to the milk, and may therefore be 
easily prevented. 

Now, if all other fermentations are due to the growth of baD- 
teria, we have only to keep them out of the milk in order to pre 
vent them. This is, however, entirely impracticable. The bacterii 
are so abundant, and they lurk in so many places, that no practi 
cal method can be adopted to prevent them from getting into Um 
milk. Especially is this true of the souring species. We find thai 
the souring of milk is produced by a number of species of bacteria 
and these are marvellously numerous about the bam, and mon 
particularly in the dairy. Perhaps cai^ may lessen their number 
but It cannot do away with them altogether. 

This is not true, however, with regard to the bacteria which pro 
duce what I have called the abnormal or unusual fermentations. 
The bacteria which produce slimy milk, bitter milk, blue milk, 
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a the dairy, and they may !« kept out of 
the milk by using sufficient care. Their home is in tilth, and thej 
■re oauall; troublesome because of uncleanness. Go to an ordinarj 
cow shed and look at the conditions surrounding Ihe cows. The 
t are uaually covered with filth, and are practically never 
They wander at will through the day in 8wam|)a, or any 
ick that they may happen to find, and have every facility for 
igging their teats through the mire, or they lie in the mud, and 
e the fouling of the bag and teats. At night they have 
a choice except to lie in filth. The farmer goes to the milking 
1 a condition freqnently almoet as dirty as Ihe cow, and uses 
"a nbit'h are never thoroughly cleaned. What i>etter chance 
coald there be for flLth bacteria to grow ? If there are any trouble- 
Nine bacteria around, they will be sure to get into the milk in some 
way, and the wonder ie not that milk .'Sometimes undergoes trouble- 
aotne fermentations, but that we ever succeed in getting milk fit 
to drink. These are usually the causes of the troubles that tlie 
brmer baa with his milk. 
_ I have in mind now a cheese factory which was at a certain 
a troubled with a badly-tainted milk, and this finally became 
iFtionbleBome as to interfere with it^ business. A man with a 
It of bright eyes was set to work to discover the cause of ihe 
He soon succeeded in tracing it to the milk of a single 
If the milk brought hy this oian were kept away, the 
I'lemained all right. Examining into the conditions of this 
'b farm, he found that the cows were in the habit of wander- 
g tfaroagh a slimy swamp, and that the material from the swamp 
would get into their hair and teats, and hence in the milk. This 
was the aole cause of the trouble, for as soon as the cause was re- 
moved, the milk was good again. 

I repeat, then, that the abnormal fermentationa ot milk can be 
prefeoted by usiog sutHcient care. The lime is coming when the 
tanner will be ashamed to own that he is troubled with slimy or 
bitttr milk, for it will be regarded as indicating a lack of suflicient 
cwvud cleanliness in the arrangements of his barn. Keep your 
ODwaheds clean, clean the cows tbemselvee, give them clean beds 
to He on, waali their teata, sand the fioor, let a little of the 6rst 
milk that runs out of the teat fall to the floor instead ot into the 
oiilk vessel. If you want to convince yourself of the value of this 
bn procedure, try the experiment of letting the tirst milk run into 
■ separate vesuel. and then see how much sooner it will sour than 
the rest. The first milk that comes out partly washes the milk 
dact, and hence contains the bacteria in great numbers. Clean 
your bands before you milk, and, above all, exercise more care in 
cleaning the vessels in which you milk. These cannot be suflS- 
dently cleaned by a simple short scalding tcith hot water. Boil 
tbem once in a while for a long time on the stove, and you will 
find the time well spent. 

Tlieee, then, are the remedies for all of the unusual fermenta- 
tiene, and every one must apply them for himself. It is impossi- 
ble to tell beforehand where the trouble lies in your special case. 
It may be in the conitition of the cow, or in the condition of the 
food, or the milker, or in the dairy itself; but, if you only look 
carefully for it, you will always find the mischief lies somewhere, 
and can be avoided by the exercise of sufficient care. 

It is as important to make a careful toilet for the milking shed 
U for the supper table. Indeed, is it not more so? At the table 
k little dirt will produce no special trouble, but in the milking 
yard it may entail much trouble on yourself, and all using your 
milk in any form. 

All of this will not, however, prevent the ordinary souring of 
milk. In spite of the greatest care, the bacteria which cause the 
Itttic fermentation will get into the milk, and there is no practical 
■iy of avoiding tbem. Is there, then, any way by which the 
■Wring of milk may be prevented ? 

We may first ask if we cannot kill the bacteria after they get 
into the milk, for if this can be done, of course the milk will not 
soar. The simplest suggestion is to find some chemical which will 
ItiU them. It is easy enough to find such a chemical. Corrosive 
■nbUmate will poison them, and will also [loison any one who may 
subsequently drink the milk. 0/ course such a violent poison 
will not answer. It is necessary to find aometfaing that will poi- 
son the bacteria and at the same time be barmleaa to man. One 



of the first substances ever naed for this purpose was horee-radish. 
More than fifty years ago it was stated that horse-radish would 
prevent milk from souring. But when we drink milk we want it 
to taste like milk, and not like horse-radlBh. The poison used for 
preserving milk must, then, not give a taste of its own to Ihe 
milk. 

Witliin the last few years several chemicals have l>een tried for 
t^H purpose with some little success. Those most used are car- 
bonate of soda, borax, boracic acid, salicylic acid, quick-lime, and 
some others not so common, In regard to Ihese, wis may sum- 
marize the results of recent experiments briefly as follows: Sali- 
cylic acid is of the most use in delaying the souring of milk. It 
can be nsed in proportions of 1-1000, about a teaspoonful to a gal- 
lon of milk. Borax comes next in value. It may be used in pro- 
portions of 3-1000, about three spoonfuls to a gallon. When 
used in these proportions, the two preservatives mentioned will 
assist the milk in keeping sweet for a short time longer than if 
they were not used. None of the others seem to be of any value, 
or at least of not enough to make it worth while to use them. 
Most of the preservatives Sold in the market to-day axe some com- 
pounds of these chemicals, and it is just as well for the farmer to 
buy the borax or salicylic acid pure, as to buy the patent mixture, 
and pay the price of the patent. At best, however, the use of 
chemicals for preserving milk is very limited, and it is not recom- 
mended to day by any who have made a etudv of the fermentation 
of milk. 

The method of milk preservation moat commonly in use is that 
of heat. It is well known that high heat will kill all living things, 
and. of course, if milk be lieated hot enough, the bacteria in it will 
l>e destroyed. It Is found, however, that a temperature of boiling 
is not nufHcient to kill all of the bacteria in milk. The bacteria in 
milk are in two different conditions. Some ot them are aclive, 
perhaps swimming around in the milk, and are always rapidly 
growing. Others are in a dormant condition, which is known as a 
condition of spores. The spores correspond in a measure to seeds, 
and although they are dormant, each one has in itself the power 
to germinate and produce anew the active form ot bacteria. Now 
it is found, that, while the temperature of boiling will kill all of 
the active forms, it will not kill the spores. To kill these by heat, 
the milk must be heated under pressure, since this renders it possi- 
ble to obtain a higher temperature. A temperature of 330° F. 
will destroy these spores, and render Ihe milk absolutely without- 
Ijfe, absolutely sterile. Such milk will keep indefinitely without 
souring or undergoing other fermentation. 

Of course it is not an easy matter to beat milk under pressure, 
and some other method of accomplishing the same purpose is de- 
sirable. It is found that a long continued boiling at the ordinary 
pressure of the air will sterilize the milk. It is al|p tonod that 
sterilization may be accomplished by what is called discontinu- 
ous heating. This is simply beating the milk to a temperature 
of boiling for a short time on several successive days. If milk be 
placed in a bottle and boiled a few minutes upon three successive 
days, it will be sterilized and remain subsequently without bac- 
teria growth. * 

Based upon these facta regarding sterilication, a large number 
of forms of apparatus have been invented for conveniently accom- 
plishing the heating, Several sterilizers of milk are on our mar- 
kets, and still others in Europe. One of the simplest methods ot 
sterilization is within the reach of every one. Place some milk in 
bottles with long necks and plug the neck with a wad of cotton 
wool. Then place the bottles in a common steamer, with which 
almost every bouse is provided, and steam the milk for an hour. 
This may not abeolulely sterilize the milk, for a very few tiacteria 
in the form of spores may be left alive. But it will so nearly 
accomplish the purpose that tlie milk will keep perfectly sweet for 
many days, and may be carried on a journey with impunity, pro- 
vided the cotton plug is not removed. If des 
cork can be put in the bottle on top Of the cotton plug, to prevent 
the spilling of the milk. 

The use ot sterilized milk is rapidly becoming common. A tew] 
years ago no one ever heard of it, but now, especially in the oitie^' 
where it is Impossible to get fresh milk, its use is growing rapidlf. 
In the case of sickness affecting the digestive organs, doctors 
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learning to recommend that all milk should be sterilized. Indeed, 
doctors have for a long time been accustomed to recommend 
boiled milk to patients, but formerly from a mistaken idea. It was 
always supposed that boiling the milk rendered it more digestible, 
just as cooking other food makes it more easy to digest. Within 
vecent times, however, we have learned that boiled milk is not 
more easily digested than fresh milk, but, on the contrary, that 
it is far less easily digested. If an animal is fed with a certain 
•quantity of boiled milk, and subsequently with an equal quantity 
of fresh milk, he will digest and absorb only about two-thirds as 
much of the boiled milk as of the fresh milk. The reason that 
txnled milk is better than unboQed milk for invalids is because of 
the presence of bactd^ia in the latter. In our cities, as we have 
tseen, these are extremely abundant in all milk; and although to 
the ordinary liealthy person they are harmless, they may be a source 
of irritation to one whose digestive organs are out of order, and 
therefore in an irritable condition. It is believed that nearly all 
of the cases of cholera infantum in our cities are due to the bac- 
teria present in the milk drunk by infants. Nursing children are 
much less liable to have the disease, since they obtain their milk 
fresh and free from bacteria. It is not surprising that the doctors 
In our cities are learning that one of the first things to do in the 
case of intestinal diseases is to prevent the patient from taking in 
the large quantities of bacteria which he would swallow with un- 
«terilized milk. I know of one doctor who goes further, and 
furnishes his patients with sterilized milk in order- that he may be 
«ure they obtain it. 

There are two disadvantages in sterilizing milk by boiling. The 
first is that the milk is not thereby completely sterilized, and is 
likely to undergo some fermentation after a time. This is not a 
Tery serious matter, however, for the milk thus sterilized is pretty 
sure to be used before any of these fermemations occur. Milk 
that is sterilized is not usually intended for long preservation, but 
for using immediately, or, at least, within a few days. This be- 
ing the case, it is not a matter of much importance if some of 
the spores of the resisting bacteria should be left in it in condition 
to set up a fermentation after a week or more. 

The other disadvantage is a more serious one. The mUk thus 
sterilized has not the taste of fresh milk. Every one is acquainted 
with the taste of boiled milk, and we all know that it is not so 
pleasant as that of fresh milk. To some it is quite disagreeable, 
and children frequently will not touch it. Now, any sort of ster- 
ilization by boiling 'is sure to cause the milk to acquire this taste 
of boiled milk. This taste appears at about the temperature of 
160** F., and, since all methods of sterilization by heat raise the 
temperature much above that point, the taste of boiled milk is 
always found accompanying such sterilization. 

Now, ther^is a method of sterilizing milk which avoids the 
production oithis taste, but it is long and tedious. If the milk 
be heated to a temperature of 155^ F. for twenty minutes upon 
six successive days it is commonly found to be sterilized, and, 
since it has not been heated to 160^, its original taste will be pre- 
served. Such a process is, of course, too long to be of any practi- 
<M value, except for scientific experiment. ' 

The fact is, that with our present knowledge, there has been 
devised no way of sterilizing milk without either producing the 
disagreeable taste of boiled milk, or being so long about the pro- 
cess as to render it of no value in practice. 

It is, however, possible to produce, with ease, a partial sterili- 
zation. It is frequently of great value to one dealing with milk 
to delay the souring as long as possible, and if this fermentation 
can be put ofif for a few hours even, it may prove of great use. 
There has been invented in Paris a method of treating milk which 
accomplishes just this. It is known by the name of pasteuriza- 
tion. It consists simply in heating the milk for a few minutes to 
a temperature of about 155^, or a little higher, and then rapidly 
xxwiing it. The short heating does not indeed kill all the bacteria 
that are in the milk, but it does very much diminish their num- 
bers. So much does this heating check the bacteria growth that 
it is found to delay the fermentation of milk from twenty-four to 
forty hours. Of course such a delay as this is of the greatest 
value in our cities. For accoz^P^^^^°S ^^^^ pasteurization several 
machines have been invent^ all of which enable a large amount 



of milk to be heated in a short time. In some the milk is caused 
to run over metal plates that are kept hot by steam ; in others the 
milk is in a large vessel and the steam conducted into the vessel 
in a coil of pipes. All of them accomplish the same purpose, but 
not with equal facility. 

There is one advantage arising from pasteurization which ren- 
ders its practice even more valuable. It is found that nearly all, 
if not quite all, of the pathogenic disease germs which are likely 
to occur in milk, are killed by the pasteurization. It is well rec- 
ognized to-day that some of our dangerous epidemics are trans- 
mitted from house to house by means of milk. Milk furnish^ g 
good medium for their growth, and has every chance of becomof 
contaminated. In cities epidemics of typhoid have been repeit* 
edly traced to the milk supply. Now, if pasteurization is sufft- 
cient to kill these disease germs, and if at the same time it delays 
the souring from twenty to forty hours, and if the milk thos 
treated retains the taste of fresh milk, and permits the cream to 
rise on it in the natural way, it is plain that pasteurization is a 
process which is highly to be recommended. It is not surprising 
that in Paris, and in some of the large cities of France and Ger- 
many, pasteurization of milk is becoming more and more com- 
mon. In Paris it is a regular business, and pasteurized milk ii 
sold at a trifle advai^ce over the price of ordinary milk. Peoph 
are beginning to prefer it, since it keeps so much better, and is sc 
much safer, and withal has all of the good qualities of fresh milk 
It has been suggested that pasteurization of milk in cities should 
be required by law. So far as I am aware the pasteurization o) 
milk has not yet been introduced into America. 

Lastly, a word in regard to the value of cold in delaying fer 
mentation. Every one knows that milk will keep longer if it ii 
kept cool, and it can be preserved almost indefinitely when frozen. 
But every one is not aware of the great value of a temporarj 
cooling of milk. When milk is drawn from the cow it is at ahigl 
temperature, and is, indeed, at just the temperature at which the 
bacteria will grow the best. The bacteria which get into the milk 
during the milking, therefcnre, begin immediately to multiply wiftb 
great rapidity. If, however, the milk be cooled to as low a tei- 
perature as possible, it will take several hours' exposure ID the 
ordinary temperature of the air to bring it back again to<lliO0e- 
dition where the bacteria will grow so rapidly. Indeed, ^Mfl in 
the very hottest summer weather, it will not again beoOHi so 
warm as when it left the cow, and hence will not again offereech 
a good chance for bacteria growth. It follows, then, that a cool- 
ing of the milk immediately after milking is of the greatest po«i- 
ble value in enhancing its keeping properties. Milkmen should 
remember that half an hour's cooling of the milk> or even lesi 
than that, immediately after milking, will save several hoars in 
the souring time, and in hot summer weather this fact shoold be 
remembered as one of the best methods Qf assisting in supplying 
customers with good milk. 

Allow me now to summarize the important points which have 
attracted our attention this afternoon: 

1. The fermentations of milk are varied, although only a few 
are commonly recognized because the souring of milk usually ob- 
scures all other fermentations. 

2. All of the fermentations except the fermentations of rennet 
are caused by micro-organisms getting into the milk after milking 
and growing there. 

3. The micro-organisms are so abundant around the barn and 
dairy that they cannot be kept out of the milk by any amount of 
care. 

4. The bacteria which produce the abnormal or unusual fe^ 
mentations, like slimy milk, bitter milk, etc., are, however* not 80 
common but that they may be prevented from entering the maX^ 
in sufficient quantities to produce serious trouble. 

6. Filth is ordinarily their source, and cleanliness the means 
avoiding them. 

6. The souring of milk cannot be prevented even by the 
est cleanliness. 

7. Salicylic acid in proportions of 1-1000 may be of some lit=^ 
value in delaying the souring, but its use is not to be reoommen< 
except in special cases. 

8. Milk can be entirely deprived of bacteria by the exposure 
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world, reaching as low as 27.4 inches. The observations for four 
years, 1884 to 1887, have just reached this country. During the 
four years sixty-eight storms and twenty-four high-areas have 
crossed over or very near the summit. As far as studied, the re- 
sults have shown very materially different conditions here from 
those at Mount Washington. This is due in part to the lowness 
of the mountain, and in part to the proximity of the ocean on the 
west or on the side from which the storms advance. A compari- 
son between Mount Washington and Ben Nevis shows, if any thing, 
that temperature and moisture have little or nothing to do with 
the generation of storms. At Ben Nevis the most extraordinary 
depressions are accompanied by only the slightest change in tem- 
perature, while at Mount Washington most remarkable changes 
in temperature are accompanied by much smaller changes in 
pressure. These facte would seem to show the extreme need there 
is of confining ourselves to the certainties of our own studies and 
conditions, and also the absolute impossibility of making and 
comparing any except the very broadest generalizations regarding 
weather conditions in Europe and America. H. A. Hazen. 

Washington, D.C., Hsy 8. 



familiar, I presume, to many readers, suggests the followin 
" deadly parallel : " — 

(1) We cannot devise a method of utilizing fuel or a source c 
energy that shall equal the bird (land -animal, or fish). 

(2) We can never build a machine which shall be as perfectl 
adapted ^o its purpose of self-transportation as the bird (the lane 
animal or the fish). 

(8) There is a limit of weight, say fifty pounds, beyond wbic 
the bird cannot fly (one at which the animal cannot run, the fig] 
live and swim). 

Ergo, we can never build a flying-machine to carry a man [j 
railway train to excel the trotter at a mile in two minutes, tk 
whale of a hundred, feet length, swimming fifteen miles a 
hour]. 

Remembering what the first century of the operation of maiA 
unimpeded inventive power has accomplished, with steam, witi 
electricity, and with the infancy of his machinery, may it not bi 
just as well to cease the attempt to define the impossible ? T. 



Flying-Machines. 

The communication from Mr. H. A. Hazen in the issue of 
Science for May 1, and his quotation from Le Conte, already 
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A QUESTION that has often been discussed is, whether it woul 
be possible to produce rain at will by the use of explosives. 1 
has been claimed by some that rain has followed cannonading, an 
to test the matter experimentally the latest Congress appropriate 
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BpeciflJ Ottawa Letters will appear during the see- 
Ions o f Par liament. 
THE WEEK being the same sise as ** Harper's 
Weekly," is the largest paper of its class on the 
continent. 
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1. Poetic and Verse Oritiolsm of the Beign of ■to 

beth. By Felix B SohelliDg, A.M., / 
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2. A Fragment of the Babylonian ** Dibbaixa**^ 
By Morris Jastrow, Jr., Ph.D., 
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8. o. Up&f with the Accasative. b. Note 
safl;e in the Antigone. By William A. 
A.M., Professor of the Greek Lani 
erature. 60 cents. 

4. The ChunbUng Gkimes of the Ohinese in Jai0ki!i 
F&n t&n and P&k kdp pi6. By StewaitOS ' 
Secretary of the Musenm of ArohasolofyMl 
PaUeontology. 40 cents. 

In preparation. 

The Terrace at Persepolis. By Morton W. Btfls^ 
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Professor of American Archaeology and UagsiK 
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Recent Archaeological Explorations in New Jenif< 

By Charles C. Abbott, M.D , Curator oC m 

American Collections. 
ArohaBolofldcal Notes in Northern Morocco. By Ttl- 

cott Williams, A.M., Secretary of the Moseofl 

of Egyptian Antiquities. 
a. On the Aristotelian DatiTC. b. On a Paaasgs li 

Aristotle's Rhetoric. By William A. Lambeitoa 

A.M., Professor of the Oreek Lamguage and 

Literature. » 

A Hebrew Bowl Inscription. By Morris Jastrov 

Jr.. Ph.D., Professor of Arabic. 
The Life and Writings of George Gascoigne. B) 

Felix E. Scbelllng, A.M., Assistant Profeesor o 

English Literature. 
The Papers of this Series, prepared by Professoi 
and others connected with the uniTersfty of Peu 
sylTania, will take the form of Monographs on tk 
subjects of Philology, Literature, and ArohsBolog] 
whereof about 200 or SSO pages will form a Tolome. 
The price to subscribers to the Series will be flJ 
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two thousand dollars. Many of the argumenlB in favor of tbe 
aeheme can be found in " War and Weather," a book published 
by the author. Edward Powers, Delavan, Wis. 0£ the contente, 
we may mention '■ Evidence that Artillery Firing sets in operation 
certain Motious and Forces that cause Coadenaalion of Aqueous 
Vapor, thus bringing Rain," "Ohjections and CriticisniB An- 
_^ awered," and " Estimate of the Coat of producing a Rain-Storm." 

— Macmillan & Co. have published a cheap editioD, limited to 
ten thousand copies, of Mr. Bryce's great work on "The American 
Corn 01 on wealth." Thia author's edition is complete in every re- 
spect. The public is warned against the purchase of unaulhor- 
ited reprints of this *ork which are incomplete and omit the 
American copyright matter, which forms a part of the hook abso- 
lutely essential to ita value and interest. 

— Our Ltinjtiage ■' is designed to be a help for those who wish 
to increase their knowledge oE the English language. It wil 
serve az a channel for conveying information contributed by leail- 
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ing scholars in this field to those eager to receive it, and ae a 
dium of communication through which students of Baglich may 
obtain one another's aid in deciding questions of etymology, the 
use of words, spelling, pronunciation, etc.," which is as clear as 
the statement found iu the first number that "Charley Chu, a 
New York laundryman, haz this line of Celestial English on bla' . 
hand-bik: ' If eni article not being proper done up, then we wil J 
do them over free by returning them." " 

— From Macmillan & Co. we have received " Elementary Les- 
sons in Heat. Light, and Sound," by D. E. Jones, professor of 
physics in the Uuiveraity College of Wales. The lessons are in- 
tended to serve the purpose of introducing beginners to the study 
of esperimental physics, and besides providing a certain amount 
of useful information, they also give an idea of the methods by 
which this information can be most directly obtained. For this 
reason the course has been made experimental, and such brief 
instructions are given as are required for making or using the : 
nece«^sury apparatus and carryin); out the experiments. 
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collect the scattered notices of fossil resius, 
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of the insects found embedded in these long- 
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mathematics, and shall be equally obligatory, you would 
long ago have effected a revolution in school education." 
Beading between the lines, I imagine that Dr. Percival 
would imply that such action of the university would have 
led schools generally to pay attention to natural science, just 
as they do to mathematics, and that the general public 
would thereby also have been led to appreciate such studies. 
Charles Kingsley gave utterance to similar thoughts when 
he said, '* I sometimes dream of a day when it will be con- 
sidered necessary that every candidate for ordination should 
be required to have passed creditably in at least one branch 
of physical science, if it be only to teach him the method of 
sound scientific thought." Evidently Kingsley was of opinion 
that the teaching of his day was not always conducive to 
habits of ''sound scientific thought." Has it been much 
improved in the interval ? There are a few who cannot real- 
ize what would be the effect of neglecting to teach the ele- 
ments of mathematics : Dr. Perci vaFs advice that the elements 
of natural science should be made equally obligatory is 
therefore pregnant with meaning. All can imagine what 
difficulty would be created at Cambridge, for example, if 
those who went up wishing to study mathematics had no 
acquaintance with even the first four rules of arithmetic, but 
such is the position, owing to the neglect of natural science 
in schools, in which those of us find ourselves who are called 
on to teach science in colleges and at the universities; and 
the result is, that the time which should be devoted to the 
study of the higher branches of a subject is wasted in teach- 
ing elementary principles, more often than not, to unwilling 
minds unprepared to assimilate knowledge involving studies 
of an entirely novel character. 

But, beyond the difficuMes created by the low standard of 
scholastic and public opinion as regards natural science, 
there is a second retarding cause in operation, for the ex- 
istence of which we teachers of natural science are in a great 
measure responsible, and which it behooves us to ren^ove. 
I refer to the absence of any proper distinction between the 
teaching of what is commonly called ''science" (i.e., facts 
pertaining to science) and the teaching of scientific method. 
The dates at which our various kings reigned, the battles 
they fought, and the names of their wives, are facts pertain- 
ing to history, and it is not so very long since such facts 
alone were taught as history. Nowadays such facts are but 
incidentals in a rational course of historical study, and it is 
clearly realized that the great object is to inculcate the use 
of such facts, — the moral lessons which they convey. "And 
if I can have convinced you that well-doing and ill-doing are 
rewarded and punished in this world, as well as in the world 
to come, I shall have done you more good than if I had 
crammed your minds with many dates and facts from mod- 
em history " (conclusion of Kingsley 's lectures on America 
at Cambridge in 1862), are words which aptly convey an 
idea of one of the chief purposes gained in teaching history, 
and by which the methods of teaching it are being moulded. 
In like manner, to inculcate scientific habits of mind, — to 
teach scientific method, — we must teach the use of the facts 
pertaining to science, not the mere facts. Again, in teach- 
ing history in schools, we recognize that the subject must be 
broadly handled, and attention directed to the salient points 
which are of general application to human conduct: the 
study of minutise is left to the professed historian. But the 
very reverse of this practice has been followed, as a rule, in 
teaching natural science in schools. At various times during 
recent years — at the Educational Conference held at the 
Health Exhibition in 1884, and at the British Association 



meeting in 1885 — I have protested against the previ 
system of teaching chemistry, etc., to boys and girls at i 
as though the object were to train them all to be che; 
and I have also protested against the undue infiaenoe 
cised by the specialist, — an influence which he has ao 
in consequence of the inability of the head of the id 
criticise and control his work. I refer here as much 
examiner as to the teacher; indeed, more. It appears 
to be our duty to regard all questions relating to scho 
cation from a general point of view, to consider what! 
conducive to the general welfare of the scholar ; and it 
ing the specialist access to the school, the greatest cat 
be taken that the subject treated of is dealt with in ai 
suited to the requirements of the scholars collectively 
only in the case of technical classes that supreme oonti 
be vested in the specialist. 

In order that we may be in a position to usefully c 
the educational work which is being done, and the pn 
brought forward, it is essential to arrive at a dear 
standing of the objects to be achieved. Muchx>ftlu 
in a school is done with the object of cultivating certa 
(mechanical , arts, we may almost call them), — the 
reading, the art of writing, and the art of working d 
tary mathematical problems, until the openfUons in' 
are efficiently performed in an automatic manner, i 
mentary acquaintance with these arts having ona 
gained, all later studies may be said to originate nal 
in them, — both those which lead to the acquint 
knowledge, and those which have for their ultimate 
the development and training of mental facultiea. 
character and extent of these later studies is subject in 
variation, according as individual requirements, o^ 
ties, and mental peculiarities vary; but the variatioB 
usually permitted to take place until a somewhat Mj 
in the school career. * We recognize, in fact, that jiA 
of every individual the endeavor must at least 
develop the intellectual faculties coincidently in 
rections. The question at issue at the present 
take it, is the number of main lines over which wee 
are called on to travel. Hitherto only two have bei 
erally recognized, — the line of literary studies, and 1 
of mathematical studies ; but those of us who ad v« 
claims of natural science assert that there is a third, m 
this is of great importance, as a large proportion of th 
of the world is necessarily carried on over it. We aa 
fact, that however complete a course of literary and 
matical studies may be made, it is impossible by atteo 
these two branches of knowlege to educate one side 
human mind, — that side which has been instrumei 
erecting the edifice of natural science, and in applyi 
ence to industry : the use of eyes and hands. I ne^ 
of quoting from Kingsley *s lecture to the boys at V3 
ton College (Letters and Memories of his Life^ 3d al 
edition, p. 146, Kegan Paul & Co.): it puts the case 
nutshell : — 

"The first thing for a boy to learn, after obedien 
morality, is a habit of observation, — a habit of usii 
eyes. It matters little what you use them on, provide 
do use them. They say knowledge is power, and s 
but only the knowledge which you get by obser^ 
Many a man is very learned in books, and has read foi 
and years, and yet he is useless. He knows abotd al 
of things, but he canH do them. When you set him to 
he makes a mess of it. He is what you call a pedax 
cause he has not used his eyes and ears. . , • Now, I 
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ble book '* Physical Laboratory Practice" (Bivington^s), has 
advocated the use of a simple balance costing only four 
shillings. However suitable this may be for demonstrating 
certain principles in physics, its use is to be entirely depre- 
cated, in my opinion, for the purpose I have in view. I 
would urge most strongly that a far better instrument be 
procured, such as one of Becker^s (of Rotterdam ; English 
agents, Townson and Mercer) balances, costing, with suita- 
ble weights, about £3. Tn using such a balance, care has to 
be taken in releasing the beam and in bringing it to rest 
again ; the pans must not be allowed to swing from side to 
side, but must be made to move gently up and down ; the 
weights must be lifted on and off the pans with pincers, not 
touched by the fingers,^ so as to preserve them untarnished ; 
and the weighing can, and in fact must, be made with con- 
siderable exactness. Finding that so many precautions have 
to be taken, and being severely reprimanded if careless in 
using such a balance, the child acquires a wholesome respect 
for the instrument, and soon becomes careful and exact. 
Weighing with the four-shilling pair of scales can afford no 
such discipline: their use in no way serves to correct the 
tendency (to quote a schoolboy phrase) to **muck about," 
unfortunately inherent in youth, — a tendency which can, I 
believe, be more successfully counteracted by proper measure- 
ment lessons than in any other way. The objection made to 
the purchase of so costly a balance for school use, I hold to 
be quite unwarrantable. Schools have no hesitation in 
charging for the use of books, and a charge of half a crown 
a year would more than cover their cost, if it were not pos- 
sible to provide weighing appliances as part of the school 
furniture. I have been told that you cannot trust boys to 
use so delicate an instrument as that I advocate; and proba- 
bly yoa cannot, if you wait until they have grown past con- 
trol ; but I believe that the difficulty will not arise if the in- 
struction be given to children when quite young. 

Having learned to measure and weigh exactly, the children 
may be set to examine things generally. One of the best 
exercises that can be devised consists in weighing and meas- 
uring rectangular blocks of different kinds of wood, and 
then reducing the results so as to ascertain the weights of 
equal bulks. In this way the child is led to realize that in* 
the several varieties different amounts of the wood-stuff are 
packed in the same space ; that some woods are denser than 
others. The relative densities may then be calculated, tak- 
ing the lightest as standard; and also their densities, i.e., 
the quantity of wood-stuff in the unit of volume, choosing 
several different units both of mass and of volume. The 
data thus obtained may be made use of in many ways, e.g., 
in setting arithmetical problems as to the weights of planks, 
etc., of various sizes; and lessons may at the same time be 
given as to the uses and characters of the different woods, 
the trees from which they are obtained, etc. In a similar 
manner, common liquids may be studied comparatively with 
the aid of a simple *^ density " bottle, constructed by filing a 
nick down the glass stopper of an ordinary two ounce nar- 
row-mouth bottle, which may also be used in determining 
the relative density of solids of irregular shape. Children 
are thus put in possession through their own efforts of a 
series of numerical data whereby various materials may be 
characterized, and can be led to realize that it is possible to 
convey exact information by quoting these numerical data. 

It is almost superfluous to point out that when the use 
of the balance has been learned, a stage is reached at which 
the study of levers and other simple mechanical powers 
may very properly begin; and that the determinations of 



densities of liquids serve as an appropriaie introducti 
hydrostatics. 

Measurements of another kind, which afford most < 
ble training, are those effected with the aid of a then 
ter. It is most important that the use of this instr 
should be generally understood, especially by women, 
astonishing how few people know the temperature at 
water boils, and how mysterious an instrument to o 
the clinical thermometer. Practice having thus Im 
quired in making measurements, and considerable kiM 
having been gained of properties of common maW 
would advocate the quantitative study, especially lij 
of the effect of heat on vegetable and animal food mil 
and subsequently on earthy substances and metak 
exercises would serve as an appropriate introduction 
study of chemical change, which at this stage should 
tered on more particularly with the object of developi 
reasoning powers. I propose to give two examples I 
of illustration. The one relates to the discovery of tl 
position of air; the other, to the discovery of the comp 
of chalk. 

In considering air, it is the practice with most teac 
believe, to explain, and in some cases demonstrati 
oxygen may be prepared, and how brilliantly man 
stances burn in it ; air is then stated to be a mixture i 
gen with nitrogen in certain proportions, and certain 
of this statement are advanced. Although much infe 
in the statements, and delighted at witnessing the fii 
displays which attend combustion in oxygen, the yon 
dent is not much the wiser for such lessons: a < 
amount of ** prepared food ^^ has been put into bit 
mouth, but no understanding acquired as to bow itki 
prepared, or whence it came. I advocate an entiii^ 
ent course: I would not say one word as to whil V 
as to its having any thing to do with combustioiiiWi 
lead the scholar to discover that air is conoerDed v 
common changes which apparently occur spontaneod 
to understand how the discovery that this is ihecasei 
Having directed attention to the manner in whiobanli 
vegetable substances gradually decay, and are dc 
when burned, and to the rusting of iron, etc., I woo 
pose that such changes should be experimentally 
gated, and suggest that as iron rusts so readily when 
the rusting of iron should be first examined : tbeo 
come the question, ^^But how is this to be done!'* 1 
become so habituated to the use of the balance, and 
press facts by numerical data, the student would ap] 
the advice, ** Let us see whether the balance will not 
let us endeavor to ascertain whether the iron gains c 
in weight during rusting." A clock-glass or saucer ii 
fore weighed; some iron borings or nails are put u 
and the weight ascertained ; and, as iron is known 
more rapidly when wet, the borings or nails are wet 
set aside to rust. After several days, the rusted iron 
in an oven and weighed : it is found that the weight 
creased, whence it follows that something from som 
has been added to the iron. Thus a clew -has been j 
and, following the example of the detective in searc 
criminal, this clew is at once followed up. *' Where 
something come from? It might be the water; but i 
no other possible ' offender ' ? Yes, the iron rusted i 
This suggests the experiment of exposing wet iron in 
such a way as to ascertain whether the air is conoer 
the rusting. Some borings are tied up in a piece of n 
and the bag is hung from one end of a piece of stoul 
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ikle-jar is inverted 01 
B iron is thus shut u 
Paljy the iron rusts, and 
yar, sbonio^ that the a 
& comparisoQ experii 
le the water ceases U 
lilt one-6rth of the 



round at the opposite end, so as to form a foot; the 

is set upright in a dish full of water, and a large 

T it, with its mouth in the water. 

over water along with air. Gradu* 

tly the water rises in the 

concerned, as no rise ia observed 

; without the iron. But after a 

): measurement shows that only 

disappears. Clearly, therefore, 

air is concerned. The experiment is repeated, and the 

result obtained; fresh iron is put into the residual air, 

still no change results: hence it follows, that, altbough 

plays a part in the rusting of iron, the air as a whole 

active, but only one-flflh part of it, which serves to 

it that the air is not uniform, but has parts. Consider 

importance of the lesson thus learned, the number of 

iaooveries made by a few simple quantitative experiments, 

e insight into exact method which is gained by a Ihought- 

:1 worker. 

To pass to my second example, — the discovery of the 
praition of chalk. How is this to be effected? I would 
attention to what is known about chalk by people gen- 
— what it is like, where it occurs, and what it is used 
and ask whether there is no well-known fact con- 
nected with chalk which will serve as a clew, and enable iis 
to apply our detectives' method. One of the great uses of 
chalk is for making lime, which is got by burning chalk. Is 
diere any thing known about lime which shows that it differs 
Ireen chalk? Yes, when wetted, it slakes and much heat is given 
VU, while chalk is not altered by wetting; when the experi- 
BWl is made quantitatively, lime is found to increase about 
Bper cent in weight on slaking. Let ua then study the 
dOBTersion of chalk into lime by burning, and, as our un- 
aided eyes tell us nothing, let us call in the aid of a balance. 
A weighed quantity of chalk is strongly heated, and is found 
lo grow lighter; after a time, no further loss is observed. 
Ud, when this is the case, the toss amounts to, say, about 
cent; on repeating the experiment, the same result is 
obtained, and therefore it cannot be an accident that 
amounts to only about 43 out of every 100 parta of 
What conclusion are we to draw? Evidently that 
F composing chalk consists of lime-stuff plus some- 
ebe which ia driven off when the chalk is burned, 
is this sometbiogT Can't we catch it as it is given off? 
L, but the experiment is difficult, requiring special 
ices, owing to the high temperature required to burn 
■]). If not, is there no otherclew which 
followed) Tes. there is. It is to be supposed that 
earlier stage in the esperimenls, attention will have 
directed lo the way in which discoveries were made in 
mrlj times; to the fact that various substances were found 
to act upon each other, giving new substances; and that 
wbea a new substance was discovered its action on the pre- 
viously known substances was studied; that in this way va- 
rious acids were discovered; and that it was found out that 
these were powerful solvents of metals, earthy substances, 
«tc., of chalk, among other substances. What happens to 
^Ik when thus dissolved in an acid? The experiment is 
tried, and it is found that an air-like substance or gas escapes 
as the chalk dissolves. How does lime behave with acid? 
It is found on trial to dissolve, but no gas is given off. May 
it not be, then, that the gas which is given off when chalk 
becomes lime ia also given off when chalk is acted on by 
acid) Let us find out how much gas is giveu off in this 
latter case. A weighed quantity of chalk is dissolved in 



acid and the gas measured, a simple apparatus being used, 
like that figured in the last "British Association Beport " 
{Nature, April 23, 1891). It is found, when several ex- 
periments are made, that, on the average, about 88,000 cubic 
centimetres of gas are given off per 100 grams of chalk; and 
chalk is thus shown to be characterized not only by the per- 
centage of lime which it yields, hut also by the amount of 
gas which it affords when dissolved in acid. 

What is the weight of the gas that escapes ? The experi- 1 
ment is carried out {by means of a very simple apparatus), ' 
and the all-iniporlant discovery is made that the weight of 
the escaping gas is just about what was lost on burning 
chalk. There can be little doubt, therefore, that the gas 
thus studied is "the something" which is given off when 
chalk is burned. If so, perhaps it may be possible to re- 
associate this gas with lime, and produce chalk. Lime is { 
therefore exposed in an atmosphere of the gas, and the in- 
crease in weight determined; it is eventually ascertained I 
that the lime increases in weight to the extent required on ^ 
the assumption that it is reconverted into chalk; and on ex- 
amining the product it is found to behave as chalk both 
when heated and when dissolved in acid. Thus the probleni 
is solved, and it is determined that chalk-stuff consists of 
lime-stuff and cbalk-gas. I employ these terms advisedly, 
and advocate their use until a much later stage is reached, 
when systematic nomenclature can be advantageously made 
use of. 

In talking about chalk, it may be pointed out that chalk 
is believed to consist of skeletal remains and shells of sea- 
animals; and, when the composition of chalk has been as- 
certained, the suggestion comes naturally to examine shells. 
When their behavior on burning and towards acid ia studied 
quantitatively, results are obtained which place it beyond 
doubt that they essentially consist of chalk-stuff. The chalk 
studies thus become of very great importance, and may be 
made to cover a wide field. 

It is not to be denied that there are difficulties connected 
with sucb teaching as that I am advocating, but it is a libel 
on the scholastic profession to assert that the difficulties are 
insuperable, I am sure that in this case the old ever-true 
saying may be quoted, " Where there's a will there's a way." 
Such teaching has not yet been given simply because there 
must be less class- teaching, more individual attention, an 
adequate proportion of the school time must be devoted to 
the work, and properly trained, sympathetic teachers must 
he called in to give such instruction. 

When scientific method is taught in schools, there will in- 
evitably be a great improvement in school- teaching gener- 
ally; it will he carried on in a more scientific manner, and 
new methods will he introduced. Indeed, 1 have already 
learned from a head master in whose school experimental 
science- teaching is receiving much attention, that the leaven- 
ing effect on the teachers of some other subjects in the school 
is quite remarkable, and that they are clearly being led to 
devise more practical modes of teac 

Photography and the lantern, also, are modern weapons 
of great power, which often enable us to clothe the dry bones 
of otherwise unattractive subjects with pleasing drapery. 
And here the parent can often intervene with great effect. 

[Prof. Armstrong, in conclusion, drew attention to several 
" logs " kept by young children, illustrated with photograpbs, 
and insisted on the educational value of such work, owing 
to the opportunity which it afforded of directing attention to 
various matters of interest, and of impressing useful infor- 
mation on the memory,] 



pressing useful infor- I 
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NOTES AND NEWS. 

Mb. E. M. Johnson, a graduate of the State School of Mines 
at RoUa, has been appointed to a position as aide on the Missouri 
Geographical Survey. 

— Mr. T. H. Cornish of Penzance has a note in the current 
number of the Zoologist, according to Nature, on some remarkably 
large catches of fish on the Cornish coast. On March 18 last, 
12,000 gray mullet (MugU capito) were captured, by means of a 
draw seine, by the fishermen of Sennen Cove, at Whitsand Bay, 
Land's End. The fish were of fine quality, one being brought to 
Mr. Cornish which measured two feet in length, one foot three 
inches in girth, and weighed six pounds ten ounces. On the 8 1st 
of the same month a Lowestoft mackerel driver, 'fishing some 
leagues south-west of the Lizard, took 48,000 mackerel. No such 
catch of mackerel, for one night's fishing, had ever been heard of 
before at Penzance, and what makes it more extraordinary, says 
Mr. Cornish, is that it should have taken place in March, when 
the catches usually average a f^ hundreds only. Later on in the 
season, in the fishing west of Scilly, 20,000 to 25,000 is regarded as 
a heavy catch. 

— The preliminary returns of the recent census operations in 
India, says Nature, show that the population in British territory is 
220,400,000, as against 198,655,600 in the former census, an in- 
crease of nearly 22,000,000. The Feudatory States, omitting in- 
complete returns, which may be taken at about 90,000, have a 
population of 61,410,000, making a total of 281,900,000, as against 
250,700,00Q for the same areas at the last census. The returns 
give Bombay 806,000, Madras 449,000. Calcutta municipal area 
and port 674,000, and including the suburbs Howrah and Bally, 
969,000. At the last census the total for the same area was 847,- 
000. Calcutta mimicipal area shows an increase of 92,000, and 
Howrah and Bally an increase of 24,000. The returns from Bur- 
mah show that the population of the whole country, excluding 
the Shan States, is 7,507,068, or 48.8 persons to the square mile. 
The population of Lower Burmah alone is 4,526,482, or an increase 
of about 790,000 since 1881. 

— The American Academy of Political and Social Science has 
just issued its first handbook, containing the Constitution, names 
of officers, report of the executive committee for the first year, 
and the list of members. Although in active service only twelve 
months, it now has a membership of 1,978 gathered from every 
State and Territory in the Union, and from ten foreign countries. 
The membership in the United States is widely scattered. Cali- 
fornia, for example, is represented by 25 members ; Massachusetts, 
by 195; New York, by 200; Blmois, by 150; while Canada on the 
one hand, and our Gulf States on the other, have 20 and 40 re- 
spectively. There are over 50 members in England, besides sev- 

' eral in Scotland and Ireland. France is represented by 4 ; Germany, 
by 16; Russia, Switzerland, Austria, Italy, and even Japan and 
India, contribute to the academy's membership. The varied 
character of the occupation of the members also testifies to the 
great interest which economic and political subjects are exciting 
at present in the public mind. Among the members are leading 
representatives of all professions and branches of business. 

— The English Meteorological Council have just published an 
atlas of cyclone-tracks in the South Indian Ocean, from informa- 
tion collected by Dr. Meldrum of Mauritius, during a period of 
thirty-eight years, from 1848 to 1885 inclusive, with the exception 
of three years for which no reports of cyclones were received. 
According to Nature, the tracks are represented in two sets of 

, charts, — one set showing the distribution in each year; aud the 
other grouping the storms according to months, excepting for 
August and September, in which months no cyclones were re- 
corded. In dealing with these cyclones. Dr. Meldrum has divided 
them into progressive and stationary. It is admitted, however, 
that some of the latter may have moved, but that their progress 
may not have been detected from lack of observations. The rela- 
tive frequency of both classes of storms for the whole period is 
very small, varying from one in eighteen years for July, to five in 
three years during February and March ; but, although the num- 
ber of storms is so small, it does not appear likely that many have 



been missed, considering the untiring peraifltence with whic 
Meldrum has pursued his investigations. The tracks of the k 
cyclones will afford much valuable information, and lead 
better knowledge of the latitude in which the recurvatnrei 
storms in that ocean takes fdaoe. A cursory examinatioo i 
that the range of latitude over which the points of recurvato 
tend varies considerably, being from about 15^ to 25* soath. 

— The trustees of the Indian Museum, Calcutta, have in 
interesting and instructive report, by Mr. E. C. Cotes, o 
locust of nonh-westem India (Acridium ptregrinum), 1 
port, as quoted in Nature, suma up the results of an inva% 
conducted in the entomological section of the museum. Ii 
to be established that most of the flights of this locust ioM 
the region of sand-hills in western Bajputana. Others, hoi 
invade India from breeding- grounds which probably lie aloi 
Suliman Range, or even, perhaps, in some caaee, beyond 1 
western frontier, in the sandy deserts of Baluchistan, m 
Afghanistan, and Persia, though reports received from 
regions, Mr. Cotes says, are so fragmentary that.no very d 
conclusions can be formed from them. 

— The Meteorological Department of the Oov^nment d 
has published Part 8 of " Cyclone Memoirs,** containing an 
rate discussion of the two most important storms in tiie I 
Bengal during the year 1888,— viz., those of Sept ia-8Dj 
Oct. 27-81,— and also of the cyclone in the Arabian Sea ol 
6-9, 1888, accompanied by tables of observations during and 
the storms and by 29 plates. The following (Nature^ April 
a very brief resume of some of the more important oond 
arrived at by Mr. Eliot with regard to these storms, and w 
gard to cyclones generally in India: (1) that the differaooe 
tensity in different quadrants is chiefly due to the fact fli 
humid winds which keep up the circulation enter mainly 
quadrant ; (2) that the ascensional movement is osoally ms 
orous in the advancing quadrant, a little distance in Ikoal 
centre; (3) in consequence of this, and of rainfall taking 
most vigorously in front of the cyclone, the isobars an « 
form, and the longest diameter coincides approxioaate^ il 
direction of the path of the centre (this is not in the ibM§h 
diameter, but at some distance behind) ; (4) that the o|M 
culation cannot be resolved into the translation of a roHAl 
or mass of air, and that its motion is somewhat analogoii 
transmission of a wave; (5) that the direction of advanoec 
storms is mainly determined by rainfall distribution, and 1 
a marked tendency for storms to form in and run along tin 
west monsoon trough of low pressure ; (6) the lie of this 
depends upon the relative strengths and extension of ti 
currents. 

— Among the contents of the current number of the Jbii; 
the Straits Branch of the Royal Asiatic Society, as we lear 
Nature, is a paper on the Sphingidce, or hawk-moths, of 
pore, by Lieut. H. L. Kelsall, R. A.. Mr. H. N. Ridley cent 
papers on the Burmanniacece of the Malay Peninsuaa; on i 
called tiger's milk, <*Su8u Rimau,** of the Malays; and 
habits of the red ant, commonly called the Caringa. Thes 
although very ferocious, are remarkably intelligent; and M 
ley gives a striking account of the way in which they mat 
nests. They have also great courage^ and do not scruple to 
any insect, however large. Mr. Ridley once saw a fight b 
an army of Caringaa, who tenanted the upper part of a fi 
and an advancing crowd of a much larger kind of blaci 
The field of battle was a horizontal bough about five feet frc 
ground. The Caringaa, standing alert on their tall le^ 
arranged in masses, awaiting the onset of the enemy. The 
ants charged singly at any isolated Caringa, and tried to bi 
two with their powerful jaws. If the attack was successfi 
Caringa was borne off to the nest at the foot of the tree. T 
ant, on the other hand, attempted always to seize the bl» 
and bold on to it, so that its formic acid might take effect 
body of its enemy. If it got a hold on the black ant, the 
soon succumbed, and was borne off to the nest in the top < 
tree Eventually the Caringaa retreated to their nest Th 
to go had lost one leg and the abdomen in the fight; nevertli 
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OUR PRESENT KNOWLEDGE OF THE HIMALAYAS. » 

Tms was the subject of an able paper read at Monday's meeting 
of t^e Royal Geographical Society, by Ck)l. H. C. B. Tanner (In- 
dian StafiF Corps), who for many years has been one of the officers 
of the Indian Survey, most of his time having been spent in vari- 
ous parts of the Himalayas from north-west to south-east. The 
paper was illustrated by a large number of admirable drawings by 
the author, which afforded an excellent idea of the physical and 
picturesque aspects of this great mountain system. 

With regard to avalanches, CoL Tanner stated that they play a 
great part in the conformation of the topography, — a greater 
part, indeed, than is generally supposed, — and this factor has 
not received the attention it deserves at the hands of geologists. 

*' I became acquainted,*' he said, ** with four distinct kinds of 
avalanche, which, perhaps, are oedled by distinctive names by 
mountaineers, though I have been unable to ascertain them. The 
first, and the most common, is the precipitation of a mass of new 
snow from slopes which, from their steepness, are unable to retain 
more than a limited quantity of snow on them. They occur gen- 
erally in winter and in early spring, and are the cause of the re- 
sults just described. The second kind of avalanche is a descent 
of old snow, which is loosened by the heat of the sun. They may 
be heard throughout the summer and autumn, and are dangerous 
from the unexpected and irregular manner in which they slide 
off. The sportsman and traveller should guard against them by 
intelligently placing his camp in some sheltered spot out of their 
reach. This class is not usually of any great extent or weight, but 
such avalanches are of constant occurrence. The third kind can 
only be seen when the mountains are of peculiar formation or 
structure, and are really ice and not snow avalanches. They are 
of very constant occurrence in some localities, more particularly 
where small glaciers are situated high up on the crest of moun- 
tains, and are gradually pushed over the edge. In Lahaul, in the 
company of a friend, we watched the face of the well-known 
Gondla cliffs from the right bank of the Chandra River, and saw 
a number of these ice- falls, which came down every few minutes, 
filling the air with the noise of the loosened rocks and ice> blocks. 
The fourth kmd of avalanche is one that I have only once seen, 
and have never known described. It is very curious, being the move- 
ments of billions of snowbaUs, which, in a stream a mile or half a 
mile long, I saw slowly wind down the upper part of an elevated 
valley in the Gilgit-Dareyl Mountains. I was after Ibex at the time 
of the occurrence, and was watching a herd of these animals, 
when I became aware of a low but distinct and unusual sound, 

1 From Nature of April 80. 



produced by a great snake-like mass of snow winding don 
of the valleys in my front. It occaBiODally stopped for a dm 
and then proceeded again, and finally came to a r^ belo 
I found this curious movement of snow was produced byoo 
numbers of snowballs, about the size of one*s head, rollin 
and over each other. The torrent-bed was full of thea 
accumulation formed by numerous similar freaks of nafe 
am quite unable to account for such an avalanche as the o 
described. How does it originato. or by what process is ti 
rolled up into these innumerable balls?" 

Col. Tanner made some interesting remarks on the ii|j 

the line of perpetual snow. ** Various authorities," h\ 

** lay down such a line with great assurance; but for^ 

find that circumstances of position, of climate, and of k 

play so great a part in the position of this line that I am 

to define it even approximately. No sooner in one kn 

during one particular season, have I settled, to my own i 

tion, the line of perpetual snow, than I presently have been 

completely to modify my views on the subject. On p. 19i 

'English Cyclopeedia/ vol. v., I read that snow lies 4,1 

higher on the northern than on the southern side of the 

layas. On p. 281, vol. x., of the same work, it is stated 

snow-line on the northern slope is at 19,000 feet, which 1 

have been inclined to say is 1,500 or 2,000 feet too high. 

git, during the end of summer, I found masses and fidds 

at 17,200 feet ; and they extended down the northern sh 

tainly 2,000 feet, or even more, below that altitude. I 

which has many degrees of latitude less than that of Oil; 

lanche snow lies in valleys above 8,000 feet throughoat 1 

after a good winter snowfall ; but during the past spaof^ 

ing a very mild winter, I found no snow at all at 8,C 

There had been no avalanches, and even in June, at 14,( 

snow lay only in patehes. I think, that, in determi] 

snow-line with greater precision than has been done ; 

scientific men sfiould ascertain those altitudes on whick | 

snow lies on fiat places in the position where it finl t 

should neglect the occurrence of a snow-field where t M 

been protected from the 8un*s rays by its occurrence m% 

face of a mountain. From memory I can state that ttai 

considerable number of typical localities which would ' 

such an inquiry. There is a peak (without a name) abc 

miles north of Oilgit, with rounded summit, which, tfao 

17,600 feet high, is covered with a cap of perpetual sno« 

Speaking of the Himalayan glaciers. Col. Tanner state 

most extensive and the most picturesque he has seen a 

Sat valley, which drains the southern face of Rakapos 

tain in Oilgit. Three great glaciers come down into tt 

and dispute with the hardy mountaineers for the poesesa 

scanty area of the soil. Here may be seen forests, fields, 

and inhabited houses all scattered about near the ice-hei 

only passable route to the upper villages in this vaUey c 

nose of the greatest of the three glaciers, and threads its 

ite frosen surface. This glacier is cut up into fantastic 

pure green ice, some of which bear on their summits 

bowlders. About half a mile from its lower end or 

Tanner found an island bearing trees and bushes, and at 

above this a very considerable tarn of deep blue*gre 

The glacier had two moraines parallel with each other, 

bearing pine trees; and, from the highest point Cc 

reached, he fancied he saw the ice emerging from the t 

source, far away up the slopes of Rakaposhi. In this i 

pinnacles, wedges, blocks, and needles of ice were of 

extraordinary appearance, and the whole formed a wen 

pressive view which he can never forget. Though t 

glacier Col. Tanner has ever approached, it is very sm 

when compared with those described by Col. Qodwin-A 

locality not very far from the Sat valley. Insignificant 

is, it was more than Col. Tanner could take in during I 

two days' duration. It struck him at the time of his 

that the peculiar stratified appearance of the ice needles, 

the case of the Sat glacier is very strongly marked, d 

been caused by the different falls of avalanche snow on 

nevi at the source of the glacier. 
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that ooDtain extensive alluvial deposits, composed chiefly of blue 
clay impregnated with marine salt, and rich in decomposed vege- 
table matter. On large plantations the trees are usually planted 
from twelve to fifteen feet apart, in the form of squares, and 
where irrigation is required, trenches are dug between them to 
admit the water passing through as often as it is necessary. In 
places where the rain is abundant, or where the soil is damp, the 
bananas grow best. It is generally at the end of nine months that 
the plants mature, and after that time the fruit can be gathered 
every week in the year, provided the plantation has been well 
kept, and has had a good start. At that time the trunk of the 
tree attains a height of eight or ten feet, and a girth of about 
thirty-six inches. From the trunk, which is porous and yields an 
excellent fibre, palm-like branches are thrown out to the number 
of six or seven. The bunch of fruit appears at the juncture of the 
trunk and branches, and consists of from four to twelve of what 
are termed ** hands,*' each hand having eight to twelve bananas 
on it. A bunch of eight hands or clusters is counted as a full 
bunch ; while those that have from five to seven are taken as a half 
bunch ; bunches not less than five hands are styled third class, the 
others respectively first and second class. From the root of this 
tree several shoots or suckers sprout, each of which in turn be- 
comes a tree, and bears a bunch of bananas, or they may be trans- 
planted. After a bunch has been cut, the tree is usually felled ; 
in fact, the tree is more frequently cut to gather the fruit. The 
manner in which the banana is cultivated is most easy, as very 
little skill or labor is demanded, nature doing almost all the work. 



LETTERS TO THE EDITOR. 

^«* Oorretpondentt are reqtisMted to be as brief cm poBMibU, The Vfriter*» name 
U in all ocuee required tu proof of good faith. 

The editor toill be glad to publish any queries consonant with the charctcter 
of the journal. 

On request, twenty copies of the number containing his communication will 
be furnished free to any correspondent. 

Origin of the Galapagos Rookeries. 

It is generally supposed that animals now living in latitudes 
bordering the polar circles are naturally confined to the cool re- 
gions of the earth, and such is usually the case; but there are 
some remarkable exceptions to this rule. Such, for instance, are 
the rookeries of albatross, fur seal, and penguin at the Galapagos 
Islands. 

That this equatorial group of islands is inhabited by a fauna 
usually confined to the high latitudes has long been known to 
Pacific navigators, and also to such celebrated naturalists as Dar- 
win and Agassiz, who visited them years ago. Still, there seems 
to be no satisfactory explanation offered to show why the fauna 
of the cold latitudes should now exist at the equator. 

It may be that neither of the above naturalists, while having 
knowledge of the rookeries of hair seal, knew that a small rookery 
of fur seal made its home under the almost inaccessible cliffs of 
Abingdon, or that albatrosses had their hatching place on the 
ahores of Hood's Island, or that a small species of penguin fre- 
quented the shores of Albemarle. 

Under the present climatic conditions of our globe, it is not 
likely that the fauna of the cold regions would have selected 
breeding places under the equator, especially when such rookeries 
are so far removed from their normal home in the high latitudes. 
As their inhabitants are never seen far from the land of birth, I 
for many years after my first visit to these islands was unable to 
supply myself with a satisfactory solution of the problem. I at 
first thought that the albatrosses may have made the passage from 
their tropical rookery to the high latitudes through the upper at- 
mosphere, which their great power of fiight would enable them 
to accomplish. But I have since come to the conclusion that the 
Galapagos rookeries are the relics of a frigid period, and that their 
progenitors sought out these seemingly unnatural breeding places 
at a time when the climate of the Galapagos was much colder 
than now. 

When we consider the low temi)erature which the eastern Pa- 
cific waters must have possessed during the ice-age, when the 
lands of southern Chili, and the shores of North America as far 
south as Oregon, were launching icebergs into the sea to be floated 



directly towards the Galapagos by the prevailing ocean current 
we can conceive how during such a frigid age the fauna of tl 
high latitudes found a fitting home within this portion of tl 
tropics. And it is owing to the ocean currents which still moi 
from the high latitudes along the North and South America 
coasts, and cool the Galapagos seas, and also to the strong attact 
ment of such species of life for their breeding places, that the; 
have been able to continue, a feeble remnant, until the preseo 
century. Moreover, the isolated situation of the Galapagos m^ 
have aided, at the close of the ice period, to prevent the abudbih 
ment of the rookeries for a more congenial latitude. The 
lands now suitable and occupied by such species of anii 
before stated, are situated in the high latitudes, thousands 0(1 
distant from the Galapagos, while the wide intervening eeasi 
no signs of the albatross, seal, or penguin ; and it is the opinioail 
seamen who are acquainted with the Ghalapagos rookeries till 
their occupants are confined to the seas of that region. 

The rookeries of sea-lions found on these islands, and so wdl 
described by Mrs. Agassiz, are also far removed from the atml 
breeding places of such animals, the sea-lions of California being 
their nearest neighbors. 

The large tortoises which inhabit the Galapagos, and from 
which the islands derive their name, probably emigrated at ai 
early date from the American coast, which is some four hundred 
miles distant; for I have noticed that they appear quite at hooM 
in the water. 

The progenitors of the terrestrial iguanas found on Albemarle 
probably lived in the ocean in the remote past, according to Dtf< 
win's opinion, and are consequently related to the sea iguana 
which abound in those waters. ^ C. A. M. Tabkb. 

Wakefield, Mass., May 16. 



BOOK-REVIEWS. 



A Journal of American Ethnology and Arehceology, Edited bj 
J. Walter Fewkes. Vol. I. Boston and New York, Hoqgli- 
ton, Mifflin, & Co., 1891. 

Report of the Proceedings of the Numismatic and AnMparim 
Society of PhUaddphia for the Years 1887-1889. JMkM- 
phia, printed for the society, 1891. 

The Journal of American Ethnology is scarcely such in fli 
usual acceptance of the term. Its whole contents consist of thre 
papers by the editor, all of them from his notes when oonnecte 
with the Hemenway South-western Archaeological Expeditioi 
The first is entitled <* A Few Summer Ceremonials at Zufii Puebk), 
principally descriptive of various dances. The second is 
'< Zufii Melodies," the notes of which were obtained by Di 
Fewkes on phonographic cylinders exposed to the singing of var 
ous members of the Zufii tribe, and subsequently taken down fioi 
the hearing with the aid of a harmonium. The instrumenti 
study of the melodies is the work of Bir. Benjamin Ives Qilmai 
and is admirably presented. The third paper, accompanied wit 
a map, describe a ** Reconnoissance of Ruins in or Near the Zd 
Reservation.*' These ruins are those of the former residences ( 
the Zufii tribe, and are eighteen in number, though the reconnoii 
sance is not asserted to embrace all that remain. 

The Journal is admirably printed, well-illustrated, and full ( 
excellent original material, although its title seems a misnomer 

The volume of proceedings of the Numismatic and Antiqotlii 
Society of Philadelphia, edited by its efficient secretary, li 
Stewart Culin, contains the usual lists, etc., and seven origin 
papers, of all of which we can speak in terms of praise. One 
by Mr. Culin himself, on a curious secret society among the CI 
nese in America, and two are by the Rev. Dr. W. M. Bea 
champ, on the Onondagas and the early medals, croesc 
rings, etc., found among them. Mr. B. S. Lyman, a hi] 
authority on all Japanese matters, describes an old Japane 
standard foot measure; Mr. Frances Jordan, jun., speaks of al 
riginal American wood-working; and the president of the societ 
Dr. Daniel G. Brinton, contributes a study of the character 
American aboriginal poetry, and also an interpretation of a eel 
brated rock-inscription near Orizaba, Mexico, called **The Stoi 
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EuatB." Besides these, a number of abstracts of other 
given. The Tolume is illustrated with numerous en- 
smd is issued in creditable style. The society is to be 
kted on this evidence of its prosperity. 

favy and the New, B^jReab- A pmtrat. Daniel Ajocen. 
lelphia, Lippinooit. 8^. $3. 

days of the new navy we are apt to forget the old- 
d all that they did to build up a solid foundation and 
te younger officers, so that the modem vessels can in 
be models of efficiency as the wooden craft were. In 
the author tells a plain story of events, at home and 
tst as he found them; and although he had no very 
dventures to punctuate his active career, there are many 
essons for officers about starting out for a naval life, 
lent habit of keeping a diary here bears good fruit, as 
lependenoe has quite evidently been placed upon notes 
be time, with an occasional " freshening of the nip " by 
to official logs kept on board the vessels and afterward 
to the navy department. 

other points worthy of note are the meeting for the first 
men-of-war fitted with steam machinery, rifled guns, 
modem improvements of the day. The idea of the life- 
balsa, ** which now forms an important feature in the 
vessels of war as well as passenger steamers, and for 
inks are largely due the author, seems to have struck 
early in life. The efficiency of the ram as a fighting 
i impressed itself upon the admiral years ago, and the 
I the modem ram that is now building for the navy, 
lerience gained while on duty in the coast survey, and 
9bX observatory, enabled the admiral, while chief of the 
' Navigation, to have carried on some very scientific 
relation to determining longitudes by telegraphy, and 
ys of the Isthmus, which latter are to-day resulting in 
action of the Nicaraguan Canal. 

mer work by the same author, '* The Atlantic Coast 
5 Civil War," so effectually covers the period of .the Civil 
the present work unfortunately deals but slightly with 
iting events of that period. A very prominent feature 
k is the intimacy from boyhood that existed between 
r and Cleneral Grant. The close of the volume contains 
3^ Interesting letters, which, among other things, show 
B||f ttm very high regard and the warm friendship that 
iMnof the war had for the admiral. 
Ofc09mmends Itself not only to professional men but to 
llasa proper interest in the well-being of the navy. 
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tiie articles in The Chautauquan for June are, <^The 
■1 Dtvelopment of the English People," by Eklward A. 
'* Hungary's Progress and Position," by Albert Shaw; 
in Astronomy, IX.," by Garrett P. Serviss ; " The Ameri- 
li System," by Walter Hough; '*I>r. Schliemann — 
rafter of Ancient Troy," by Thomas D. Seymour ; " Ameri- 
Workers," by F. M.Gtessner; ** Periodic Changes in Cli- 
r E. Richter; *'The Latest Phases of Electricity," by 
. Prentiss; and <* College Girls," by Kate Gannett Wells. 

flomythos, an Antidote against Credulity," Dr. Abbott's 
, is devoted to a discussion of Cardinal Newman's essay 
sstical miracles. It will appear in a second edition, with 
ftace, ttom the press of Macmillan & Co., New York. 

H. E. Haferkom, Milwaukee, Wis., has published a 
n, by Dr. Ft, Bi«ndecke, of Koch's first communication 
vi9ehe Medicinimshe Wochenschrift on the cure of tnber- 
Ezi^anatory notes have been inserted and the subject 
ttore popular shape by the editor. Dr. Max Bimbaum. 

'. Heath ft Co., Boston, are just issuing ** Comparative 
lie Ezecotive and Legislative Departments of the Gov- 
of the United States, France, England, and Germany," 
BITenael, aosistant librarian of the College of Liberal Arts, 
ntvenity. This consists of outlines of the four great 
OBtX gofemments, arranged in parallel columns in sndi 



a way that similar topics are grouped together. By this arrange- 
ment comparison can readily be made. Professor Woodrow Wil- 
son of Princeton, the author of '* The State,'' has examined the 
manuscript, and made suggestions and corrections. 

— The seventh volume of the new edition of *< Chambers's En- 
cyclopsBdia," to be published in June by the J. B. lippincott 
Company, will contain articles on " Mysteries," by Baring-Gould ; 
" Cardinal Newman," by Hutton ; and Mr. Blackmore discourses 
about orchards; Stanley Lane-Poole writes about ''Mecca and 
Medina," Dr. Head on " Numismatics," Dr. John Murray on the 
•'Pacific," and Canon Taylor on "^Names." "Palestine" en- 
gages two contributors, Mr. Besant and Professor Hull. 

— Certainly an entirely new departure in journalism is made in 
The Engineering Magazine, the first number of which appeared in 
April. This is not an addition to the numerous trade papers, but 
is intended^ give each month, in untechnical language, articles 
by competent writers on engineering matters likely to interest the 
public. Such topics are: "Epidemics and Water Pollution," 
treated by George W. Rafter; " Danger Signals about the Boiler," 
by Robert Grimshaw ; " The Rapid Transit Problem in New York," 
by T. Graham Gribble; " Building the Steamship in America," by 
Horace Lee; " The Tall Office- Buildings of New York," by John 
Beverley Robinson; ''Our Old-Fogy Methods of reckoning Time,** 
by Sandford Fleming; and " Splendid Record of the Electric Rail- 
way," by Frank J. Sprague. All these and more appear in the 
May number. The Engineering Magazine Company, World Build- 
ing, New York City, are the publishers. 

— The North Carolina Experiment Station has just issued a 
twenty-page bulletin (No. 76) on plant-diseases, by Gterald Mc- 
Carthy, the station botanist, illustrated by eleven engravings 
showing the appearance of diseased plants and the best forms of 
spraying-apparatus. This bulletin contains a brief and pointed 
chapter on vineyard and orchard hygiene, and treats in full of the 
following diseases: rot, mildew, and anthracnose of the grape; 
peach-rot ; black-knot of plum and cherry ; apple, pear, and 
quince scab; leaf-blight of pear; fire- blight of pear; peach-yel- 
lows; potato-blight; rust of cereals; bunt of wheat; smut of oats; 
smut of corn ; ergot of rye. This bulletin will be sent free to all 
names on the regular mailing list of the station, and to others 
within the State who apply for it. Only a limited number of 
copies will be available for distribution outside the State. These 
will be sent, so long as the supply lasts, to applicants who inclose 
six cents. Address North Carolina Experiment Station, Raleigh, 
N.C. 

— Messrs. *Fords, Howard, & Hulbert have published a small 
book by Amos K. Fiske entitled "Beyond the Bourn." It pur- 
ports to give the experience of a man during a visit to the spirit- 
world, whither he was transported while he lay unconscious from 
a railroad accident. He meets his old friends in the spirit-world, 
who instruct him in the mysteries and the enjoyments of the life 
they lead. A considerable portion of the book, however, i9 occu- 
pied with the account of a visit which he and his spirit friends 
made to a planet far distant from the earth, but peopled by a race 
of beings similar to men, only in a more advanced stage of devel- 
opment. They are represented as living in a veritable Utopia, 
surpassing even Mr. Bellamy's; yet they have reached it by vol- 
untary action and co-operation without any help from the State. 
The book is fantastic throughout, and for the most part shallow, 
and it sheds no light on the great subjects with which it deals. 

— Some photographs of luminous objects (taken by their own 
light) will be reproduced in the June Seribner by mechanical pro- 
cesses, directly from the original negatives. All amateurs will be 
interested in the pictures, which show fireworks, interiors by 
lamplight, rolling-aulls, electric discharges, sun-dogs, and other 
curious subjects. William H. Rideing (who has all his life been 
familiar with steamship afEairs) contributes to the same number 
the thud of the Ocean Steamship series, on '* Safety on the At- 
lantia" He gives an aooonnt of the precautions and devices 
which have made ocean travel one of the safest methods of loco- 
moikm. He printo the following remarkable record for 1890: 
" Nearly two thousand trips wete made from New York alone to 
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Tkriooa Eoropean ports; afaont two handred thaannd ombin pu- 
MDgen weie curied to and fro, in ukUtion to nearlr three han- 
dred and Mventy-two thonrand immigranta who were landed at 
Caetle Qardeo, This eDormous traffic was conducted witboat 
aooideDt, and do more oomforting aaBoiance can be given than 
this of aatet; on the Atlantic." 

— Id " The ComponDding of English Words," a neat little vol- 
nme, of which F. Horace Teall is antbor and Jobn Ireland pub- 
lisher, a pniseworthf attempt is made to show when and why 
the joining or the separstiou of certain words is preferable. Con- 
cise rules are given in relation to the use of the bypheu and the 
"BolidiTying" of separate words into one without the hyphen; 
also lists of words showing tlie adthor'a preferencee in these mat- 
ters. "Preferences'" they must necessarily be called, ft*, not* 
withfltanding the many excellent reasons given for some forms of 
words, and other reasons not so good for other formn, the thou- 
sands of wri^rs, printers, (eaohers, proof-readers, and others, to 
whom the book ia dedicated, and to whose interests it appeals, 
will still continue to use tbelr individaal preferences, —r and they 
mould that department of Isngiiage, or rather, defy all attempts 
to have it moulded into an; semblance of uniformity. While the 
author claims this to be the ' ' tlist systematic attempt to disen- 
tangle ttie perplexities of English compounding," he gives due 
credit to Fowler, Wilson, and others, who hate made some slight 
efforts in the same direction. The book will be of value to all 



whose work lies in iu direction, whether they accept iti 
sions or not ; for it gives, in litUe space and.coDv«iient 1 
or nearly all, the words about which there are diffei 
opinion, with the reasons for the author's praferences of | 
forms clearly stated. ^ 

— We have received from Glnn & Co. " A Higher Al« 
O. A. Wentirorth, professcH' of mathematics in PhiHii 
Academy. The work givee In one volume a preparat< 
for colleges and scientific schools, besidee providing a si 
full treatment of the subjects usually read by atadenta ii 
Btitutione. 

— The &f th paper in the Poptdar Science Monthig's i 
series on the development of American indoHCriee since 1 
will describe " The Manufacture of Wool." It will app 
June numtwr, and the writer is B. N. Dexter Ncwth, sei 
the National Association of Wool Hanufacturere, an 
agent of the EHerenth Census. In the same namber a] 
concluding part of Dr, Andrew D. White's paper on ■ 
and Medicine," and " Our Grandfathers died too Yonn 
which odd title Mrs. H. U. Plunkett describee the pi 
sanitation which has doubled the average length of life ii 
countries within a few hundred years. Lieutenant-Cok 
Ellis contributes an essay on " Survivals from Harriag 
ture." " The Pearl of Practice" is the title of a bo<A c 
prescriptions, printed in London over two hnndred years 
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yta wbicb are embodied in an article by Hiss Elizabeth 

appear in the same ietme. After reading the list of 

1 in aome of these nnaaTOij meaiee no one need wonder 
origin of the saying, "The remedy Is worse than the 

gementa for inatruction in botany at the Marine Bio- 
■oratory have now been oompleted, and Hr. Setchell of 
Tniversity will again take obarge of the work in this 
t. Applications for places in either department sbonld 
led to Hiss A. D. Phillips, secretary, 88 Marlborongh 

ig the tlfleen candidates recently selected by the council 
'ftl Society (London) to be recommended for election 
>ciety is George Mercer Etawson, D.Sc.,F.O.S., A.R.S.M., 
Assistant Director of the Geological Survey of Canada. 
Ications for membenhip, as suoiniarized in Natun of 



Hay 7, are as follows : Hnch important and Talnable work, more 
eepecially in geology and ethnology, as in the following eammary 
etalemeut. During his thirteen years of service on tbe Geological 
Borrey (Canada) haa been chiefly engaged in working out the 
geolo^of the Horth-Weat Territory and British Columbia; placed 
hi charge of the Yukon Elxpedition, 1887; author of nomeroot 
papers, cbiefly geological, but including geographical, ethnological, 
and other oheervations, published in tbe Quarterly Journal of the 
Oeological Society. "TnuisaotionB Boyal Society, Canada," Canadian 
JVofuroIuf, etc. Theae deal more especially with the enperflcial 
geolf^y of the regions explored, but some deacribe Forammifera 
and other microaoopic organisms. Author of fifteen reports pub- 
lished by the Geological Survey of Canada, and joint author 
(with Dr. Selwyn) of a "Descriptive Sketch of the Pbysical 
Geography and Geology ol Canada," and (with Dr. W. F. ToU 
mie) of " Comparative Vocabularies of the Indian Tribes of British 
Columbia." 
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HEALTH ASSOCIATION, 
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SchODl-Houiea aad School-Life. By D. F. Lia- 
oDln, H.D., Boatao, Haaa. Hto. 38 pp. A oeota. 
[o. t. DUlnfeetlaa and Individual Propbylmila 
■lalDat iDractloua Djaeaaca. By Ueorge H. 
8lambe». M.D.. Haloc and SaigeoD U.S.A. Bro, 
40 pp. Paper, S oenU. 
Mo. (. The Preventable Canaei of Dlaaaaa. Injury, 
1 Dgath <n American Hannfactarlai and 
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Speech Reading and ArticoIadoQ 
Teacbing. 

By A.-MELVILLE BELL. 

Price, 29 Centa. 

Tactical Instructions in the Art of Beading 
Speech from the Houth ; and in the Art (h 
Teachins- Articalation to the Deaf. 
[Thta Work— written at the niReMIon ot Klaa 
Sarah Fuller, Prlnolpat of the Horaoe Maim Bobool 
for the Deaf, BoatoD, Ifaaa.— ts, BO far aa tnonn, the 
Diat Treatlae publlahed on '■Speeob Beading."] 
Fnm FrlnetpaU aflntlltfHotu for the Das/, 
■'Admirable Id Ita aonelaeneas, alwraeu and free- 
docn from teohnloallty." 
"Tbe almpllalty and perteoUon ol tbta Uttle book. 



reading from the llpa are eipeolally fitereatlng, and 
ol neat importaaoe (or tbe atDdent of phone^lfl*." 
— Modem LtHtffuoffe Note4- 

%* The above work may he obtained, by 
order, through any bookseller, or poet-free 
on receipt of price, from 

N. D. C. HODGES, 

41 bfayittg Flict, In Yott. 
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DO YOO IMTEMD TO BDILD? 

Tbe " Atlas of Sensible Low Cost Houses," 2 vols, (sent 
postpaid on receipt of $2), will aid you, no matter wbat style 
of bouse you may intend to build ; as will " Colonial Houses 
for Modem Homes " (sent postpaid 00 receipt of $3). 
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years, by Holtzer, the St. Chamond and Firminy Companies, and 
other French makers, of the hardened chrome-steel armor-piercing 
projectiles having only small caxities (without which their pro- 
duction would probably be practically impossible), is a remarkable 
illustration of the control which has been acquired over the treat- 
ment of steel, and especially of varieties, such as this chrome-steel, 
* to which a very exceptional degree of hardness may be imparted 
without detriment to tenacity, by carefully elaborated processes of 
hardening and tempering. Experience in the application of these 
appears to have conquered, at any rate, in very great measure, 
the originally considerable tendency to the retention of a state of 
unequal tension by the finished material for long periods, and 
the frequent yielding of the mass to the disruptive force thereby 
exerted. 

In visiting, in 1886, the several works at and near St. Etienne, 
where the chrome-steel projectiles were being produced (their suc- 
cessful manufacture being then of comparatively recent date) Sir 
Frederick saw, at more than one establishment, a large number 
of projectiles which had sustained s]^Dtaneou8 fracture. In one 
store where the finished shot were stacked, after the lapse of the 
period during which the tendency to the development of cracks 
or to rupture was stated to diminish gradually, he saw the hecui 
of one out of a pile of projectiles which had quite recently been 
projected to a distance of many feet by the violent spontaneous 
rupture of the metal. Instances of the development of fiaws in 
these projectiles are now, so far as experience at Woolwich goes, 
exceedingly rare. 

The address next proceeded to point out the importance of rest 
in bringing about a diminution, if not an entire disappearance, of 
internal strains ; and he referred to the analogous case of steel dies 
for coining. Sir Thomas Graham had written the president a 
letter in 1865, in which he stated that, if kept in store a year or 
two, these dies became less apt to crack when in use« and coined 
more pieces than dies newly tempered. The more important 
question of internal strains in masses of steel composing the tubes 
or barrels of guns next received attention in the address. The 
condition in which the steel might have been, in such instances, 
when subjected to the action of the exploding powder charge, 
may be illustrated by reference to the behavior some years ago of 
the tube of a large gun, in which, after the third proof-round was 
fired, a circumferential crack was found to have become developed 
in the front threads of the breech screw. Upon removing the 
jacket from the tube, the crack extended forward along the 
chamber and into the rifling, and when the tube was placed in 
the lathe with a view of cutting off the injured portion, the crack 
suddenly developed itself with a loud report, and ran along to 
within eight feet of the muzzle; a spiral crack at the same time 
ran completely round the tube, which fell in two upon removal 
from the lathe. 

The tempering with oil hardening of steel guns has been de- 
monstrated to result in the development of more or less severe 
internal stresses in the mass, which can only be removed by sub- 
sequent careful annealing; and until this latter practice was largely 
adopted, instances occurred from time to time at Woolwich, and 
at other gunmaking establishments, of the fracture of tubes and 
hoops of guns, either during their treatment in the workshop, or 
when at rest, or when, in the built-up condition, they have been 
for the first time exposed to the shock produced by the firing of 
the gun. One effect which the oil-hardening treatment has occa- 
sionally exercised in the case of particular qualities of steel is that 
of developing minute fissures or cracks in the metal, either super- 
ficially or in the interior of the mass. This could not be rectified 
by any annealing process, and it is still a question, to be deter- 
mined by the teachings of experience and the results of investiga- 
tions, whether any definite or reliable modifications in the compo- 
sition of steel used for guns, tending to secure the desired combi- 
nation of hardness and tenacity, may not be introduced, with the 
result that a method of treatment of the metal may be discarded, 
which — however carefully applied, and however efficient the 
means adopted for reducing or neutralizing any possible prejudicial 
influence upon the phf^^^ stability of the parts of which a gun 
is built up — carries v^^^^ ^^ inherent elements of uncertainty and 
ponible danger. ^ 



Turning to another branch of this subject, the pre 
dwelt upon the investigations of Mr. Thomas Turr 
Keep upon the influence of silicon and other impur 
iron, a question which Sir Frederick had taken up in 
work of -Oautier, Ledebur, and others, based upon Tu 
matlon, and the investigations of (German experimec 
combined to establish on a sound footing the value of 
in connection with the treatment of cast-iron. Jtm 
ments seem to indicate clearly the conditions under v 
will contribute to the production of dense and homog 
ings. 

Sir Frederick then made some observations on the < 
of the basic process, and also the effect of alumii 
manganese as alloys of iron. The question of nici 
occupied a good deal of the address. Sir Frederick g 
cellent r^me of what has already been done in tl 
chiefly in connection with armor-plate construction. 



EPIDEMICS OF CHOLERA TOOM 1830 TO 

Dr. WnjiOUGHBT, in a paper before the Epidemiol 
ety of London, condensed in a recent number of the i 
alluding to the doctrine of epidemic influences, telh 
mospheric conditions, and other unknown agencies, 
baseless and needless, and to the opposite delusion, ] 
the south of Europe, of its being infectious in the sai 
small-i>ox, asserted that all the independent and sclent 
of the subject in Europe and America were now agre 
vehicle of contagion was contained in the evacuations 
thus carried by fomites as soiled clothing, etc., while 
fering from the disease, even in unrecognized and i 
infected the soil and water of places through which t 
Insanitary conditions favored its development, but tl 
sanitary towns — as Rome, Seville, and others — had es 
they had been provided with pure water supplies. 

The incubation period be believed to be, as a rule, I 
two days, four being an ample limit for quarantine poj 
transportability and conveyance wholly and solely bf 
tercourse was proved not only by the progress of ent 
having followed the great routes of trade and pilgrimi 
the rapidity of this progress having corresponded to ti 
for travel, whether by caravans, river boats, railwa} 
steamers, quoting in this cormection Dr. de Renzy an 
to the altered circumstances of travel in northern Inc 
thus explained the immunity of Australia and Chili, \ 
most isolated communities in the civilized world. 

It was, be said, in 1821 that cholera, so far as was I 
advanced from India westward, reaching Astrakhan i 
subsiding until 1827, when a fresh wave swept over Pc 
ing Russia in 1829. In 1880-31 it was fomented by 
Poland ; in 1881-32 it spread over the whole of Eur 
1832-88, over North America, lingering in each contine 
two years longer. It was remarkable, and totaUy J 
with the theory of conveyance by winds, that, though 
had occurred on board ships in the Medway as early aE 
it did not reach London till February, 1832, having 
landing at Sunderland and travelled via Newcastle, 
Glasgow, Belfast, Dublin, and Cork, whence it wa( 
brought to London. 

A wave rolled over Persia, Arabia, and Syria betwe 
1839, but retired again. In 1840 it entered China, i 
westward through Central Asia, re-entering India froc 
tan and through northern Persia, reaching the Caspiai 
Seas in the summer of 1847. Following the military i 
course of construction from the Caucasus to Mosco 
river highway of the Volga, it was intensified and spi 
fair at Nijni Novgorod and the massing of the Russiao 
and insurgent Hungarian armies on the Danube, and ii 
of 1848-49 had attacked every country in Europe exoep 
and Greece, which were saved by stringent quaranti; 
tended to America in 1849, but died out in the course 
lowing year. 



, I89I.] 



SCIENCE. 



397 



Ebe Oimeu 



lie 

be 



of 1854 was not strictly a separate invasion, but 
of the last, which had lingered in the soath 
Barope and the west of Asia until called into fresh ao- 

ir. Every country in E2urope and 
invaded. The incidents of the outbreaks in 
gnnt Ugfaton the conveyance of the disease by 
€ |nd emic of IWMM, which was the first to come 
Bed Sea, spread rapidly over Europe and America; 
aobsided when a fresh explosion occurred at the 
in India in 1887, whence it was carried to Persia 
re-intensified en route by the pilgrimage at 
bed in 1888, and the fairs at Nijni Novgorod in 1889 

MS of tiie Franco-German war every country in Europe 
Bd except Great Britain, and America succeeded in 
I impoftatipn until 1878. By 1874 it had, however, 
e vsf y where on this side of India. In 1881-88 it pre- 
rmbia and Egypt; in 1884 it made its appearance in 
i soon laged throughout Italy and Spain. The influ- 
» water sopplies was brought into special prominence, 
the case of single towns in Italy and Spain, but in the 
plcte immunity enjoyed by Germany, which had pre- 
sred heavily in every epidemic. 
iogerod in the south until the end of 1885, since which 
abaent from the continent of Europe untfl the 
in Spain in 1890. This, Dr. Willoughby was 
not imported from the East, but was a recrudes- 
of 1884-85, brought about by excavations 
Still cholera had, since 1888, been slowly 
advancing by the Persian Gulf and the extensions oi 
H kad last ynur reached the riiores of the Caspian and 
aad liad raged at Mecca, though Egypt had almost 
f CKaped, and it had persisled at Aleppo and the 
I cwtninly as late as January of the p re s e nt year. He 
tbat, as its march had doeely corresponded with 
Bughl-expect history to repeat itself in an in- 
and eastern Europe during the coming sum- 
b 1881 and 1839, it should retire, after having 
Ike eoofines of Europe. If, however, it had not 
Jj^dM out, tiie vast incna s c of oommonication he- 
rendered soch recession less probable 
The paper was illostrated by a mim- 
tlie great routes and the course of each epi- 
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part of May, accor di ng to the Cairo corre- 
Loodon Tunes, there have been in Upper and 
of locusta, which have caosed much 
tlMKt they originate from eggs laid last 
done to the young maize, sogar, and cciton is 
tiioai^ some individual growers have had to 
which had been devastated. The provincial 
orders to do everything in their power to 
of the locusts. The correspondent says 
reappeanmce of an old Egyptian 
fceotded for about forty yetm. 

Geographic Society wnw <Mrgani9sd in Jaanary, 
and diffuse g)Sographi<'. knowledge.** It is in- 
laws of the District of ('Vtlomhia, und has at 
of about ffvnt hundrHI. The pubH- 
eariy det^mined npon m one of the 
and diffosiTHr fCff*$Cf^phU^ knowledge, and two 
Qtngr^phiA ^^{fntfii^ Ym^^ been puN- 
ei a qnaneriy joorrml f mring the past two 
chat ch#» (*>fpfi f^ piiblks#it}<vn adopted at 
imperfectly tK^ «w»M^ r»f fM >iof lety. fn the 
aeaaon of srtiv^ \pr^ in fh^ 46M^ hicKides 
dBiy. xh^r^ vViHi rio At^*A«* ivf mfif^flal for the 
and » ti^nt^h of muf^i'riil frif fh# two later 
and in fh*^ 4#«^rmd pluiv*. f h# n #o <> w i Hy for 



holding articles untfl suffldent material for a number was rs^ 
ceived lometimes led to delay in publishing interesting and Im- 
portant matter. Accordingly it has been decided to discontinue the 
quarterly form and to puUish the magarine in the form of a series 
of brochures, each issued as promptly at possible after reception 
of the materiaL While the SatUmal Oeographie MoffOMine Is 
edited by and constitutes tlie organ of the National Ge(>graphio 
Society, it is not limited to Uds function; and, as was announced 
in the first number of the Journal, ** its psges will be open to all 
persons interested in geography, in the hope that it may become a 
channel of intercommunication, stimulate geographic investlga- 
tion, and prove an acceptable medium for the publication of re- 
suHs." The aim of the founders has been to form a ccsitinental 
rather than a local society. That this aim has measurably suc- 
ceeded is indicated by the fact that although the Katlonal Getr- 
graphic Society is only tliree years old there are fifty-seven non- 
resident members, distributed over twenty-seven states and terri' 
tories. Oneof the means adopted by the National Geographic So- 
ciety for increasing geogiai^ic knowledge has been, as Is well 
known, that of exploration. 

— The annual report of Daniel Draper, Ph.D., director of the 
New York Meteorological Observatory for the year 1890, shows 
that during the past year the daily work of the observatory 
has been uninterruptedly kepi up, and complete registers have 
been obtained of the temp^ature and pressure of the air; of the 
direction, force, and velocity of the wind ; of the total amount of 
every rain, the temporary variation of every shower, and the 
depth of every snow. Not a day, even ineloding Sundays and 
holidays, has been lost. The regiftters ccotatning all this large 
amount of informatiott bmwe been properly arr aa ge d and filed 
away in suitable books. Beadings are taken at Smithsonian 
hours, and also houriy readings from setf-reeording instruments. 
Eye observations of doods ere recorded, and the dally and 
monthly means, etc, are calcnkrted from the imtrumeatal rec- 
ords. 




No. 49 of the diio Ag r icu ltu ral Experiment Station 
containa a commnnicatien from Mr, G. B. Strong of Cuyahoga 
Connty, Ohio, giring an account of Ins experience in spraying 
ptam-tiees the past ssaaon. He spcayed forty trees with London 
purple, at tlie rate of one pomd to i!l6 ipOlona of water. Three 
a p p l ications were s aa de , the fint one being appHsd when the fnrit 
was aboot tlie siae of a SMaR pea* The spray was pot oa ontH 
the leaves began to drip. Twenty-five bosbeis of plosM wers 
gathered fh>in the forty fr eas » and not one per cent of the crop 
was stnng. Two tress in Ae vidaisy that were not sprayed Imdl 
all their ff nit stong. The UMmge was iajnred somewhat, so Ifr. 
Strong says that the su ia liu n wsa loo titnmg^ sad that hereafter he 
win ase one pooad of Loadon porple to MO ffJkmm of water^ 
spcaying more lightly, and applying: only twice unless a thfanl 
plication be co me s at!i?essBr:f. it m psobable 
wooki be better for spn^ia^ phms WBes than London porpie, as il 
nsoallv containa Isss soiaMe arseah), aad eoaaeansnclr ia lam fiaMe 
to injve deiieate faliagi, it sMy he used at Ae rase of AMa 
owncea to fifty ff i Xkm m of aat sr . Seme iipiay fng:e»piiriBWii weas 
alM> made by Sir. W ilii aM Miller, » Imli a ii firais g i o w er of Qttasra 
Coaasy, Ohio. Havingr t«»o pear unhawh sevenH rodli apart, Ito 
fmit of whidb had for sosaa yearn beea gsaatly injared by Aa 
phwn enreaHo, he deter mi na d so spray one of Ae a^, The 
orchard, contsimag savsi 
sprayed twice with London purpla — floor ooaeea to fifty gillnaa 
of water. The fmit ia chia osehard 
by the careulio and other i n e ecti thai 
which had not been sprayed. We. JBSOer also fiMad the spcaylagr 
machine a decided help ia figMnir the camolio ia his ptuoi osc' 
chard, although he did not miy apea it alfcigiUhei, bat naed the 
jarring meAod part of Che tliaft la 188» the smtloo s pray e d a 
number of pear omss witb Loodoa porpie ia ite pa o portt ea of 
eight ounces to fifty i^dloaa of 
trees s^era sprayed with the 
of fresh aiahed lime was addMw U 
trees sprayed with London porpie ilotiiharf thefarfoiiafadeeidedlsp 
ia jmrad by the appHeatSoa^ those j p i a ytiJ wM^ tim ttoie and L«hi- 
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don purple were not affected. In 1800 these experiments were 
repeated in such manner as not only to show the effect of adding 
lime, but also to determine whether Paris greeo or London purple 
is the more liable to cause ipjury to the foliage. The results of 
these experiments fully confirm those of 1888 and 1889 in showing 
the advantage of adding lime, and they further show that Paris 
green is much less liable to injure foliage than London purple. 

— The Massachusetts Board of Health, who for some years past 
have been experimenting on the treatment of sewage by land fil- 
tration, have recently issued a report on the subject, in which 
they remark that sewage can be more efficiently filtered through 
open sand than through sand covered with soil. Very fine mate- 
rial like dust in the upper layers of a filter prevents access of air, 
and when wet, may do this so thoroughly that purification of the 
sewage is entirely prevented. By allowing periods of intermis- 
sion, however, so as to allow the upper layers of the filter to dry, 
a high degree of purification may be attained. The quantity 
which can be dealt with is, however, then much below that which 
can be purified when the upper layers are composed of open sand, 
through which the sewage will rapidly disappear, leaving room 
for air to enter andtcome in contact with the thin layers of liquid 
covering the particles of sand. Filtering areas of sand covered 
with soil are much increased in efficiency by digging trenches in 
the direction of a slight incline, about two feet deep and six feet 
apart, and filling them with coarse sand, the upper layers of which 
should be removed about once a month and replaced by clean 
sand. From bacteriological experiments it was found that when 
the filters were in proper working order the number of organisms 
in the effluent from the filters were never more than two per cent 
of those in the raw sewage, and the board think this result may 
be much improved. Fine sand was found to make a very good 
filter, being capable of purifying sewage at the rate of 9,600 gal- 
lons per acre per day, the number of bacteria in a cubic centime- 
tre of the sewage being reduced from 591,000 to ^,000, and the 
ammonias to a quarter of one per cent of those in the unfiltered 
fiuid. Garden soil made a very poor filter, but a mixture of fine 
sand and gravel gave extremely good results, as 25,000 gallons 
would be purified by it per acre per diem in winter, and 42,000 
gallons in summer; the bacteria being reduced from 850,000 per 
cubic centimetre in the sewage to 14,000 per cubic centimetre in 
the effluent. Peat was totally inefficient. A filter of sand and 
loam gave good results as far as purity was concerned, but the 
rate of filtration was only one-third as great as that of the sand- 
and-gravel filter. 

— At a meeting of the Paris Geographical Society in December 
last, a letter was read from M. Paul Crampel, the substance of 
which is g^ven in a recent number of the Scottish Geographical 
Magazine, In his letter M. Crampel describes a dwarf race in- 
habiting the forests to the north of the Ogow6. M. Crampel 
found several families of this people at about 13^ SO' east longi- 
tude, and 2^ north latitude, living among the Fans in a state of 
vassalage. When a Fan chief becomes sufficiently powerful, he 
takes under his protection a group of these dwarfs, and establishes 
them in the bush near his village. Theythen become his hunters, 
and, in exchange for the ivory and meat they procure, receive old 
rags, broken guns, manioc, etc. The Bayaga, on their side, enter 
this state of servitude voluntarily, for, haying no plantations, they 
cannot otherwise procure vegetable food ; but when their feudal 
lord is too exacting, they leave the neighborhood. Their average 
height is four feet seven inches. They are squarely built, well 
proportioned, and muscular. The color of the skin is a yellowish- 
brown, and hair grows all over their bodies. At first sight one is 
struck by the prominence of their bushy eyebrows and their high 
cheek bones. They have short necks, high shoulders, broad and 
rounded chests, strong arms, and thick wrists. When at rest, 
their feet are generally turned inwards, and their knees, calves, 
and feet seem as though they were all in one piece. Their general 
expression is one of fear, and when any one looks at them they 
hang their heads and appear to tremble. Each head of a family 
lives with his children and grandchildren, and into this little 
community no stranger t}loo^ is admitted. When a young Bayaga 
wishes to marry, he i^ |_^|ri8ionally adopted into the family of his 



intended bride, and, after a long period of service in hunt 
collecting honey for the community, is allowed to marry ; 
must still remain in the family of his wife until be has a e 
this son has killed an elephant. He may then depart v 
wife, leaving the son in her stead. Polygamy is permit 
the scarcity of women and the family organization place g 
stacles in the way of its practice. 

— For the preservation of hydrogen peroxide Kingzett 
mends the addition of a small amount of ether. Expe 
conducted by the author show, according to the Medical . 
that pure hydrogen peroxide lost, in twenty -eight days^ 
cent; in ninety-eight days, 27.4 per cent; in two hundred 
89 per cent; and in four hundred and ninety days, 89.2 pt 
The addition of sulphuric acid reduced these figures to 9, \ 
and 68.8, respectively. Alcohol reduced them to 1.7, 4, ' 

52.8, respectively, while ether still further reduced them, 8 
a loss of the peroxide in the timef mentioned of 0, 1.8, \ 

15.9, respectively. 

— At the Royal Society converaazUme, May 6, a great 
interest was excited by the exhibition of sixty tools and ut4 
the Roman period, found together in a pit in the Roman 
city of Silchester, Hants. These included an anvil, a 
blacksmith's tongs, hammer, axes, gouges, chisels, a 
large carpenter's plane, two shoemaking anvils, two plouj 
ters, a standing lamp, a gridiron, a bronze scale beam, and 
Many of these articles were most remarkably like similar 
the present day, the plane, which was evidently a *' trying 
and entirely of metal, being very suggestive of a Yanke< 
It is said to be the only Roman plane found in Britain. 1 
be interesting to know if this particular make of plane 1 
been found elsewhere. It would seem as if the metal pi 
troduced the last few years are merely a reversion to an c 
a kind of atavism. 

— Sixteen graves have recently been uncovered at Fort . 
the site of the greatest of the earthworks of the mound-1 
The excavation is under the auspices of the World's Fair^ 
der the direction of Professor F. W. Putnam of Harvard, \ 
work being in charge of Warren K. Moorehead. The abriet 
closed were those of eleven men, one woman, and foatd 
Five were in a good state of preservation, the others ia 
stages of decay. In one grave the bones were so neariy 
to preserve only the outline in crusted ashes. In another I 
alone remained, in the jaws of which were the well- 
teeth. The skeletons were those of men averaging five 
inches in height, the tallest being six feet two inches. Tb 
were from three to five feet below the surface. The e 
rested upon hard clay. Around them had been rudely se 
river stones, then earth had been filled in, and over ail b: 
stones placed. There are evidences that the men had diec 
flict About the neck of one of the child skeletons was 
necklace of bears' teeth, and in two or three of the gra^ 
found tomahawks and stone hatchets, but no relics of an 
value. The graves will be reconstructed exactly as founc 
World's Fair exhibit of American antiquities, except that 
will be over the skeletons. 

— The House of Representatives in the new Diet of Ja' 
the London Journal of Education^ is extremely anxiot 
down the Budget, and a conflict is imminent between it 
government on this subject. Its proposals are sweepin 
carried out would cause no little consternation in the c 
department. The grant for schools would be reduced fro 
000 to about half that sum. Some five years since,' the 
count Mori, who perished by an assassin's knife on the d; 
declaration of the constitution, just two years ago, establi 
great higher middle schools, in different centres throug 
empire, to act as feeders for the university, and to serve a 
on the growing congestion of students in the capital. 1 
stitutions are specially threatened by the parliamentary re 
many of whom hold Spencerian views, and dislike gov 
control in education. Glenerally speaking, this is a criti< 
for education in Japan. The rising generation is grot 
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of rosdoctive obedience and reverence which 
Bed the previous civilization, and the capable teachers 
ing and comparatively untried men. The question how 
e sound morality and discipline in ^e schools is causing 
;em at headquarters. There is a conservative move- 
ill flow just now, the demand for foreigners as teachers 
the schools in most cases preferring Japanese who can 

translate. Foreign modes have never been so unpopu- 
he great revolution. There is a troublesome class in 
I known as sos/ii, a word which it is difficult to translate 
>nvey an adequate meaning. They are not students, 

described sometimes, but rather political imattached 
who would right all wrongs by the use of sword-sticks 
s. They profess to be intense patriots, and are certainly 
aaes reckless of their lives, and most deliberate in carrv- 
eir plans. The only school in which anything of the 
t has appeared is the Higher Middle School of Tokyo, 
le students in which have once or twice disgraced them- 

e new number of the Journal of the Bombay Natural 
odety, says Nature^ Lieut. H. E. Barnes continues his 
; papers on nesting in western India. Speaking of 
rrows, he says that no amount of persecution seems to 
1 from building in a place when they have once made up 
Is to it. At Deesa he found that a pair had built a large 
e antlers of a sambur in the veranda. Another pair 
«t in the soap-box in the bath-room, and, although the 
iestroyed several times, they would not desist, and at 
QQ sheer pity,** he had to leave them alone. The most 
186 was when a pair had a nest in a bird-cage hanging 
e wall, just above where the durzi sat all day working, 
to a door through which people were passing in and out 
f. The door of the cage had been left open, the previ- 
mt having been transferred elsewhere. Not only were 
laid, but the nestlings were reared, although the cage 
entlj taken down to be shown to visitors. Once the 
nearly lost, a boy having taken them out. The fuss 
ibe birds led to the recovery of the eggs. The author 

note on another peculiarity of sparrows. ** I have 
" had to turn the face of a looking-glass to the 

It them from injuring themselves, for immediately 
mtalches a glimpse of himself in it, he commences a 
»t on what he imagines must be a rival, and, if 
will continue fighting the whole day, only 
f arlien darkness sets in, recommencing the battle at 
» mat day. I once tried to see how long it would be 
IHtd gave in, but after two days, seeing no likelihood 
from the unequal contest, I took pity on him and 

covered up. The bird did not seem in any way ez- 
idioiigh I do not think that he had a morsel of food for 

I m report of Professor A. £. Dolbear, the electrician of 
eetric Company, we learn that during the past year ex- 
( hKwe been carried on at the New England Portelectric 
1 DovdieBter, with the view of determining the best oon- 
r boflding and operating a commercial line employing 
id known as the " Portelectric," to which we have before 
■ ftaenoe. As the whole scheme was a new one, every 
s tentative one. The oval track is 2,784 feet long, and 
t mat much too. short to attain the high speeds attainable 
gjhi line. When the car was first sent round the track, 
kaciteiiit in about two minutes; now it has made it in 
The hindrances to still swifter travel are only 
ones of proper track and alignment. That this is 
the fact that an acceleration of six feet per sec- 
upon the iron car, which weighs about 500 
m neeeleration which if maintained for thirty seconds 
p« it a speed of 180 feet per second — a little more than 
» n WBamtbB. The friction of the present structure is there- 
■If impediment ; and it is equally obvious that the strap 
I lfe» lack of stiffness in th(> beam carry iug the upper 
lfe» mim * wedging of the wheels as they go round the 



sharp curves are the factors. These, of course, can be entirely 
remedied. The experimental car is hollow, and has an interior 
capacity of about five cubic feet, and is therefore capable of hold- 
ing about 10,000 letters, which would weigh 180 pounds; or the 
space could be filled with other packages needing transportation. 
It is probable that a still greater capacity in the car could be had 
with as great efficiency in power and speed. On account of the 
fact that the car closes its own circuit in the coil where it chances 
to be, it happens that numbers of cars can be running upon the 
same track at once, each one taking its supply of electrical energy 
independent of the rest. Suppose, then, a line between Boston 
and New York. If the 8i>eed be, say, two miles a minute, then, 
if a car left, every five minutes, they would be ten miles apart. 
If this rate of despatching a car be maintained for all-day service, 
there would be 12 X 24 = 288 cars one way per day, and if each 
one*s load was, say, 250 pounds, they could transport thirty-six 
tons per day. If the track were double, as it probably would be, 
it could transport twice that amount. 

— On the 7th of April last, says TJie Missionary Herald^ the 
Harris School of Science at Kyoto, Japan, was opened and the 
Science Hall dedicated. The building is 110 by 65 feet, with a 
wing for a laboratory, and has connected with it an astronomical 
tower. The cost was about $15,000, which, with $85,000 for en- 
dowment, was the gift of an American, who desires that scientific 
instruction shall be conducted under Christian infiuences. 

— Some remarkable electrical phenomena accompanying the 
production upon the large scale of solid carbon dioxide are de- 
scribed by Dr. Haussknecht of Berlin in a recent number of the 
Berichte of the German Chemical Society, of which Nature of 
May 14 gives a brief account. In order to obtain large quantities 
of solid carbonic • acid it is found most convenient in practice to 
allow the liquid stored in the usual form of iron cylinder to escape 
into a stout canvas bag, best constructed of sail-cloth or some such 
strong fabric, instead of the usual lecture-room receiving appa- 
ratus, the cylinder being inclined from the vertical so as to permit 
of a ready and uniform exit from the opened valve. The liquid 
under these circumstances issues at pressures varying from sixty 
to eighty atmospheres, and a compact snow-like mass of solid car- 
bon dioxide is formed in the canvass receiver, owing, as is well- 
known, to the extreme lowering of the temperature of the liquid 
due to its sudden expansion and the accompanying absorption of 
heat. When the experiment is performed in the dark, the canvas 
receiver is seen to be illuminated within by a pale greenish-violet 
light, and Dr. Haussknecht states that electric sparks ten to twenty 
centimetres long dart out from the pores of the cloth. If the hand 
is held in these sparks the usual pricking sensation is felt, similar 
to that perceived on touching the conductor of an electric machine 
at work. Dr. Haussknecht further states that the phenomenon is 
very noticeable in the dark whenever there is a leakage in any 
portion of the compressing apparatus or the manometers connected 
therewith. The reason assigned for this development of statical 
electricity is similar in principle to that usually accepted in ex- 
planati<m of the hydro-electric machine of Sir William Armstrong. 
As the liquid carbonic acid is issuing from the valve it becomes 
partly converted into gas, which is violently forced through every 
pore of the canvas. Moreover, carried along with this stream of 
gas are great quantities of minute globules of liquid, which are 
brought in forcible contact with the solid particles already de- 
posited. Dr. Haussknecht therefore considers that the electrical 
excitation is due mainly to the violent friction between these 
liquid globules and the solid snow. It is very essential for the suc- 
cessful reproduction of these electrical phenomena that the cartwn 
dioxide should be absolutely free from admixed air; that prepared 
artificially yielding much finer results than that obtained from 
natural waters, which latter contains considerable quantities of 
air. The luminosity is not generally developed in the interior of. 
the receiver until a crust of solid carbonic add from one-half to 
one centimetre thick has been deposited, which renders the proba- 
bility of the correctness of the above theory all the greater. Dr. 
Haussknecht has constructed a special form of apparatus, with 
which he is now experimenting, with the view of being able to de- 
termine the sign, nature, and quantity of the generated dectridty. 
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DISCOVERY OF A FRESH-WATER LAKE NEAR THE SEA 

OF ARAL. 

AcoORDiNG to information conveyed to the Geographical Soci- 
ety of Paris by M. Edonard Blanc, and printed in the May num- 
ber of the Proceedings of the Royal Geographical Society of Lon- 
don, an interesting discovery of a fresh-water lake to the south- 
west of the Sea of Aral has been made by Col. Koslowski, of the 
Russian geographical service of Turkestan. Up to a compara- 
tively recent date the Sea of Aral was represented on the maps as 
forming at its south-west comer a deep, narrow gulf (named 
Albu-gbir), extending far into the land, and bordering on the 
south-east the great Uyt-Urt plateau. The Russian military expe-' 
dition to E^hiva (1872-8), in its march round the south-west and 
south of the Sea of Aral, found no such arm of the sea, and since 
then the Gulf of Albu-ghir has practically disappeared from the 
maps. In the map which accompanies Baron Kaulbars* work on 
the delta of the Amu-daria, the so-called Gulf of ATbu-ghir is 
shown merely as a depression, without water, and its form and 
position are only vaguely indicated. Recent surveys effected by 
Col. Koslowski have revealed the existence of a fresh-water lake, 
occupying very nearly the position formerly assigned to the Gulf 
of Albu-ghir, but differing in its form. This lake is quite dis- 
tinct from Lake Sari Kamish, which lies to the south of the table- 
land of the Ust-Urt, and has recently been the subject of a special 
exploration by Gen. Glukhovskoi. Unlike the Sari-Kamish de- 
pression, which, except at times of great overflows of the Oxus, 
is mostly dry, Lake Albu-ghir has a permanent supply of water, 
being fed by a fresh-water stream flowing into it from the north- 
east, which, although not in direct communication with any 
branch of the Amu-daria, drains the marshes formed by the over- 
flowing of that river. The probable explanation of the formation 
of this lake is, according to M. Blanc, that it is part of the former 
great Aralian basin, which has become isolated in consequence of 
the general and progressive desiccation which has taken place in 
all this region. The elimination of the salt from its waters might 
be due to the formation of salines, although no salt-beds under 
the sand round the shores of the lake have yet been discovered; 
or it might be supposed that at some recent epoch, during a great 
overflow of the Oxus, the lake basin was tilled with fresh water, 
the salt water being driven back into the Sea of Aral, and that at 
the same time a bar was formed by the alluvium brought down 
by the river, which would prevent the salt water flowing back 
again into the lake. The map of Col. Koslowski also flxes deflni- 
tively the contour of the south-eastern escarpment of the Ust-Urt 
plateau and the topograpljr of the country to the south-west of 
the Sea of Aral. 



IMMORTALITY IN THE LIGHT OF MODERN DYNAMICS. 

Thb hypothesis in reference to the re-grouping of atoms, in ac 
cordance with the calculus of permutations, which I announced ii 
conclusion of my lecture on ''Geological and Coemical Problems/ 
before the Franklin In<ttitute, on November 17, 1890, is not en 
tirely new, and lam bound tb say that in at least one of its aspect 
it was advanced more than a hundred years ago by the great Ger 
man phUoeopher Leibnitz, at a time when the sciences of chem 
istry and physics were not sufficiently advanced to warrant suck 
a speculation. In the light of modem dynamics, however, it de- 
serves our closest attention, for if it can be shown that matter » 
composed of ultimate particles, call them atoms, centres of fcne, 
or what we like, which are indestructible and in a state of cm- 
tinual vibration, I do not see how we can escape the conclusioM 
which are forced upon us by this hypothesis. Some of the poiati 
which I am now about to diacass are new, a^d lam not aware (hat 
this entire subject has ever been presented in the manner in whidi 
I now propose to deal with it. 

According to the nebular hypothesis our earth, like all the res( 
of the planets, once existed in the shape of a gas-ring, which wai 
thrown off or became detached from the sun during its process ol 
condensation. This ring could not retain its form : it necesBaril] 
went to pieces, and these afterwards collected into a single gas 
globe, or spherical mass, which kept on pursuing its course aroimc 
the great central body. The gaseous globe radiated an enormoni 
amount of heat, it grew denser and denser, while its diametei 
diminished; it underwent an endless series of metaphorpboees 
, until it finally became the earth as we know it, the planet whic) 
has given us birth. So far all this is nothing new. 

Now, even if the nebular hypothesis should prove erroneous, the 
conclusions which I am now about to present will remain in force, 
for the same ultimate conclusions can be drawn from every othei 
world-hypothesis which has, as yet, been advanced. 

Every particle of our earth, every object, every substance wbici] 
we now have upon or in our earth, must have already eziated in 
that gaseous ring or primitive gas-globe : no matter in what formoi 
condition, it was there. In that gas-globe were the particles whiefc, 
after countless ages, became united and roamed the great 
sippi valley in the shape of a mastodon ; in that globe of gat m 
the atoms of carbon which now constitute the table on wttokl 
am writing these lines; in that immense rotating sphei^ wse 
the substances which are now united in the body of my bimiblft 
self. 

Could we but follow, in a few days or hours, the changes, the 
transformations, the endless pilg^mages, which the atoms and 
molecules of the substances had to undergo during thoee SBons be- 
fore they became united so as to form, for instance, a human body, 
what marvels would we behold ? The particles of hydrogen, car- 
' bon, phosphorus, etc., of which my body is composed, what i 
history might they not tell ? In how many other bodies of the 
human species, of animals, plants, and inorganic compounds maj 
they not already have existed, separated, united, differeotlj 
grouped or arranged? What may they not already have gOM 
through and experienced ? 

If King Solomon, wise king though he was, really pronounoed, 
or was the first to pronounce, the opinion that there is nothing 
new under the sun, he could not possibly have been aware of tht 
enormous significance which attaches to this idea in the lighted 
modem science. Why should not the dust of CsBsar which is nov 
filling a bung-hole, why should not those atoms and moleculai 
which two thousand years ago were united in the body of Caesar,— 
why should they not, after endless transformations, endiMi 
changes, endless transitions, become again united in precisely thi 
same manner; in other words, why should not the same Caesar d 
whom we read in ancient history, reappear at a given time : in 
short, why should not every thing now existing be compelled tc 
undergo the same cycle of changes, and reappear, not onoe, but an 
infinite number of times? It would be very strange if such were 
not the case. The following will illustrate this. 

Supposing we were to take six dice, such as are used in the 

1 Addendam to a paper on ** The Limits of Scientific Inquiry ** read twforett* 
Franklin Inetltute, Phlladelpbia, Not. 17, lil90, by Dr. H. Hamnldt of OoIomMa 
CoUege. 
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ordinary game. Let us place them in a tittle box, shake (hem, 
■ad throw them on the table. We will assume that the; had 
ftkllen BO that each cube exhibited the number three od ita upper 
face; of course, a rare chance. Now it can be matheroatjcallj 
Ahown after how many throws those eis numbere are iibply to re- 
appear according to the Ian of chance. It la possible that they 
inaT turn up alreaiy with the next throw; on the other hand, we 
nay have to cast those dice ten thousand times. Both cases are 
taprobable: the probability lies in a certain number. If, instead 
Vaix dice, we were to take seven, the critical number is, of course, 
I much further removed, viz : it would he neccBBBry to throw 
to get the seven thrwB. and so the number of casts in- 
wiih every additional cube, tiii we Anally obtain enormous 
But DO matter how mnny dice, (be threes uiuet tui-n up, 
in throw them long enougii, and if, in the case of a tbou- 
d dice, it were to take a million years, the threes must appear 
I reappear again and again after proportionate intervals. 
Apposing DOW. thill, instead of dice, we were to take a glaHS 
9 with sand. There are. let us assume, twenty thousand sand 
n the glass. I^^h particular grain occupies a certain posi- 
\f which is bound to diRur from that of aU the rest of thi^ Band 
m; this the reader will doubtless admit. We shake the glass; 

• positions are altered, the order of arrangement is disturbed. 

We shake it again ; the sand grains are now in a totally different 
poaitjon. We continue shaking the glass, and the time must come 
when each individual grain again occupies the exact position 
which it occupied when we originally started. It is a mathemati- 
cal Deceeaity. which all will admit who know anything oF the cal- 
cnluB of permutations. The twenty thousand sand grains may be 
looked upon as so many dice, which are bound to fail precisely aa 
tbey once fell if we can throw tliem sufficiently often. 

Now. I have Ptrong grounds for assuming that my body is com- 
posed of atoms, or groups of atoms, of a limited number of ele- 
mentary substances, or of one elementary substance, if all matter 
kai been evolved from one primary element. The number of 
tbwt atoms may be ever bo great, it has nothing whatever to do 
with the inevitable reault. I know also that all other bodies are 
eomposed of such atoms, or groups of atoms (molecules); not only 
tboee of the human species, animals, and plants, but of inorganic 
mtwtaDces. rocks, metals, fluids, gases; In short, of every thing 
which exists in. upon, or above the ground in the atmosphere. I 
know, furthermore, that the atoms of even the hardest and seem- 
ingly most enduring substances, such as agate and diamond, are 
in a stale of continual vibration ; that nothing can permanently 
retain its form; that the entire universe always has been, is 
DOW, and always will be, in a state of melaphorphoeis or continual 

The time must arrive when the atoms or molecules which are 
now unit«<l in my body, after countleas transformations and wan- 
derings through all kinds of bodies, substances, or intermediary 
Mages, will once more unite in the same manner; in other words. 
the time will arrive when my life, like that of every other indi- 
vidual, will repeat itself. Yes. repeat itaetf, and not merely once, 
bat an infinite number of times. 

And more than this, if one of my readers should imagine that 
the atoms or molecules which now constitute his body, are thus 
■■■ociated for the first time, I can only admire his simplicity. 
Itien is nothing new under the sun. Those molecules were united 
fn this manner before, and before this again, and 100,000.000 times 
IReviously, as far as our imagination can carry us back into the 
abysmal night of the ffions of the past. In other words, each of 
my readers has been, ages ago, what he is now, has lived and gone 
Ifarough all this before. ha« felt and experienced what he now 
bels and experiences, down to the minutest detaib, has opened 
Us Journal 0/ the Franklin /nsfi(uf« billions of years ago and read 
the Bame lines; not once, but an endless number of times. The 
recollection, of course, is lost. Life and mind itself, conscious- 
nesB, or " soul," is only a product of matt^-r, and if the same sub- 
stutces reunite in the same manner, the same phenomena mnst 
inevitably recur. 

Let the molecules which now oonttitute my body undergo 
ever to many metamorphoses, let them even — which, of ooarve. 
li very impiobahle — once fill a bong-hole, let them be 9csttef«d 



about in alt manner of foribs and conditions, in close contact OC 
millions of miles apart; they must come together again, may tiM 
thought please or distress me, — this is the iron logic of modem 

dynamics. 



A JOURNEY IN COSTA SICA. 
At the February meeting of the (]eogrmphii»l Society of Pari! 
(reiiorted in the Proceedings of the Royal Qeographical Society, 
London) a letter was read from U. H. Pitlier. head of the Physico- 
Qeographical Institute of Costa Rica. His route lay through 
country not previously explored from a scientiHc point of view. 
At a distance of several leagues from the capital, the traveller en- 
tered the region of oaks, which he hardly quitted for a whole 
week. The whole of the district known under the name of Can- 
delaria. wbicli, at the time of CErsted's visit, was well wooded and 
rich in interesting plants, has become denuded of vegetation 
through the carelessness of the inhabitants, and is to-day partly 
covered with a poor kind of turf, over which are scattered clumps 
of the fragrant bushes of the " tueie" {VerTUmiabrachiala). Be- 
yond the Rio TarraEU the character of the country changes, and 
the road ascends in a ligEag line the mountain slope*, covered 
with forests of virgin oaka, On the summit of the Cordillera the 
" Paramo del Abejonal," the vast prairie which occupies the ridge 
of the mountain is crossed, and then n rapid descent was made to 
San Marcos. From the latter place to the valley of the Rio Gen- 
eral ia a journey of five days, across the great mountain of Buena 
Vista, the geographical importance of which has, according to H. 
Pittier, been overlooked, owing to insufficient exploration. Al- 
though inferior in height to the peaks of Irasu and Turialtia, Buena 
Viata presents more sudden changes of climate and a greater va- 
riety of vegetation. The summits are almost continuously swept 
by a keen, strong wind, which condenses thick mists, tjleet falU 
frequently, and a white frost forms when the nights are clear. 
The immense forests, which clothe its flanks up to a great altituile, 
are formed almost exclusively of oaks, among which the most 
frequent varieties are the Weinmannia glabra and the DrymU 
Winteri. The vegetation of the upper region, abi.ve the forests, 
is alpine in character, but the bamboos were found growing beside 
representatives of an evidently northern flora. At one point, 
clearly deflned formations of columnar basalt were noted. This, 
with other indications, led the traveller to the conclusion that the 
whole of the 13erro de Buena Vista is of eruptive origin, although 
no traces of former volcanoes were descovered. The mountain is 
important from a fajdrographical point of view. The head watere 
of the Rio Reventacin occupy the greater part of its northern 
slope: on the west it feeds the Rios Porrita Grande, Naranjo, 
Savegre. and Baru; while the various branches of the Rio Oen- 
eral take their origin from its southern flank. M. Pittier in- 
tended to cross the immense forest- covered plains extending on 
tbe left bank of the Rio General as far aa the Indian villages of 
Terrala and Boruca, and to return to San Joee at the end of 
February. He states that the mapj of all this part of Coettt Rica 
are very faulty. J 



HIGH WLSDS AND BAROMETRIC PRESSURE. 
The relation of high winds to barometric prtneure, from obser- 
vations carried out at the Ben Nevis Obcervalury. was tbe nubject 
of a paper from Dr. Alexander Buchan, at a meeting of the Royal 
Society of BdinlHirgh on March 3. 1891, an Bb«tract of which is 
given in tbe Scottith Oeograptiieal Uoffaxine for May. This was 
a qutetion. Dr. Buchan faid, which had been much discussed in 
recent yevrs, — some meteorologisla maintaining that the influence 
of high winds was to depr«9i tbe tMiometer. otbei* that it was 10 
raise tbe barometer, and leveial otbers, again, ttwt It had pmoti- 
cally no efllect whatever. In the diacnanon at tbe Ben Nevis ob- 
serrationa, particularly from tbe time that bootly obserratioas 
b^an to be obtained from tbe low-level observatory at Fort Wil- 
liam, in July last, tbe Brst qnestion that appeared lo him calling 
for thorough investigation was this question of the relation of the 
winds to tbe readings of the barometer, inasmuch ao, till this mJ 
lation be approximately determined, the proper diacmrioD dm 
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nearly the whole of the observations cannot be satisfactorily pro- 
ceeded with. This arose from the manifest disturbing influence 
of high winds upon the readings of the barometer at the top of 
the Ben. Since the two observatories are only about four miles 
apart in horizontal distance they are virtually one observatory as 
regards geographical distribution of pressure; and as the observa- 
tory at the top was peculiarly exposed to high winds, the violence 
of many of which those living on the lower levels could really 
form no conception, while the low-level observatory at Fort Wil- 
liam was much sheltered from winds, the two presented condi- 
tions for an exact determination of the question of the influence 
of winds on the barometer, from data which had not hitherto 
been available. 

The observations at the top were made on Beaufort's wind- 
scale, ranging from 0, representing the calms, to 12, the greatest 
hurricane likely to occur. These observations had been carefully 
compared in connection with the registrations of a modification of 
Robinson's anemometer, which had been specially constructed by 
Professor Chrystal to meet the exigencies of observing at the top 
of the Ben. An elaborate comparison had been communicated by 
, Hr. Omond to a meeting of the Royal Society some time ago, in a 
paper in which he had arrived at the equivalent in miles per hour 
for each degree of Beaufort's scale. 

The next step followed in the present inquiry was to reduce the 
observation at both observatories to sea-level, and thereafter to 
enter the differences between the two barometers in columns 
beaded 0, 1, 2, etc., of Beaufort's scale. This had been done for 
the six months ending January last ; and as it was desirable to 
increase the number of observations at the higher velocities in or- 
der to obtain good averages, the observations made five times 
daily at Fort William from the beginning of 1885 were compared 
with those made at the same hours at the top of the Ben, when 
the wind was at 5 and other velocities up to 11. Frooi these re- 
sults monthly averages of deviations of the two barometers were 
deduced, with the result that in all cases a reduced barometer for 
the top of the hill read lower than that at Fort William, and the 
amount is proportioned to the force of the wind. Thus, in calm 
weather the Ben Nevis barometer was only one one-thousandth of 
an inch lower than that of Fort William, and as the velocity of 
the wind increased, the depression gradually became greater up 
to force 4, when it was fourteen one-thousandths lower. From 
this point it more rapidly increased, till at force 7 the depression 
was half the tenth of an inch ; at force 9, fully the tenth of an 
inch; and at force 11, a tenth and a half of an inch. These differ- 
ences, being exhibited in a diagram, showed a remarkable curve 
of depression corresponding with increased velocity of wind. 

The results, Dr. Buchan pointed out, might be put to important 
uses in meteorology, particularly in endeavoring to establish the 
relation between the barometric gradient and wind velocity in 
storms. Hitherto this relation had been attempted to be estab- 
lished from the results as observed, though, it had to be confessed, 
with not very satisfactory results. Now, however, by applying 
corrections in accordance with what had been arrived at, this im- 
portant practical question in meteorology could be attacked with 
good hopes of success. Dr. Buchan further pointed out, that, as 
regarded the mean distribution of pressure over the British Isles, 
the lower pressure hitherto determined at places on the west coast 
peculiarly exposed to strong winds and storms might be due, not 
so much to a natural depression of the barometer in these regions, 
as to the lowering of the barometer by the wind force that swept 
past the stations where the observations were being made. 



HOUSEHOLD REFUSE. > 

Thbre are 750,000 tons of household refuse produced in London 
every year, and the vestries are at their wits' ends to know how 
to dispose of it. There is a tradition that large fortunes were once 
made by dealing with such waste, and the *' golden dustman" has 
passed into a proverb. But if ever this was the case, it has long 
ceased to be so. Either the quality of the dust has changed, or 
the former means of dealing with it have ceased to exist, as now it 
is a source of expense from first to last, and the object of all con- 

> AlMtracfi ot an ^rtlC^^ ^ SngiaeertDg of May 1& 



cerned in its removal is to get rid of it as rapidly and chc 
possible. 

At one time the '* destructor " opened a prospect which ^ 
of hope to the parish officials, and they grasped at the 
burning up all the foul rubbish, and thus getting rid of 
and for alL But that time has passed. The suggestion o 
lishing a destructor in a district sets all the inhabitants int 
and gives rise to an outcry that cannot be resisted. In the 
incineration of refuse is beautiful, and it can be carried ou 
well in practice, so long as the apparatus works under fa 
conditions. But somehow a breakdown occurs every d 
then, and the stink of burning animal refuse pervades th( 
borhood. tt is very easy to see how this may occur if the i 
allowed to get into bad condition.- The collecting vans ( 
irregularly ; sometimes several may arrive together, and, if 1 
tip their damp contents one after another into the furnace 
is a great probability of the fires being checked and a vo 
smoke given off that does not get completely consumed by 
pliances provided for the purpose. Much of the evil maj 
to carelessness or want of management, hut whatever ma^ 
cause, the destructor has earned for itself a bad name v 
public, and it is almost impossible to establish one within 
cincts of a town. 

The plan that was formerly adopted of laying the re 
'< dust " as it is called, in heaps and sorting it by femal 
requires a considerable amount of space and gives rise to n 
The contents of the heaps, ehut out from air and light, 
and when they are turned over, the stench spreads far bej 
limits of the ground. In small places this method is still [ 
but it is no longer practicable in large towns. Such plat 
the readiest way of getting the dust right away. If tfa 
access to the sea, they take it a few miles out and dump it 
water, with the result that a good deal of it floats back an( 
if it does not defile, the shore. The London vestries d 
their vans into barges and send the contents down the ri\ 
laid on the Essex and Kentish marshes. Here there is a 
fresh air and only a spare population, so that no harm is d 
course of time nature disintegrates most of the elemen 
heterogeneous mass, and when mixed with the vegetabl 
of the marshes it becomes a fairly productive soil. 

A cursory inspection of the contents of a dust-cart leat 
idea that they are mostly valueless and wholly offensive, 
ble of becoming offensive under the influence of time a 
But this is a mistake, due to the large bulk of the ligt 
more ordurous constituents. Such articles as empty m 
bottles, waste paper and straw, and vegetable refuse, mak 
bulk, but only weigh very little. Three-fourths of the weig 
dust collected consists of fuel. A proportion of this has ne 
on the flre, while most of the remainder is good cinder; it 
the gases expelled, but the carbon remains and makes cap 
Of course there is some thoroughly burned ash, but it is W( 
how much less than one would expect to find. The mo( 
vant is not addicted to the use of the riddle, and all she 
the grate in the morning goes into the dustbin. This 
known to those interested in such matters, and the brie 
consequently absorb many thousands of tons of breeze 1 
dust-carts annually, to the great annoyance of their neighb 
although the amount of animal and vegetable refuse is r 
small, it is usually sufficient to taint all the other elemen 
dust, and to render them offensive when burnt or handle 

It has been the object of sanitary reformers to discover i 
by which the valuable part of the dust could be thoroughlj 
and turned to account, and the useless parts destroyed 
nuisance. A process devised for this purpose is now to b 
active operation on the premises of the Refuse Disposal G 
Chelsea. It is the invention of Mr. Joseph Russell and I 
Stanley, and its salient feature is that the dust is dealt wit 
diately it arrives, and that, during the whole time it is unc 
ment, it is kept in motion, and is fully exposed to the ai 
layers. It is tipped from the cart into the machine, and 
ately commences its passage through the various sorting 
In a few moments it has been divided into its different 
ents, while all that is offensive has been intimately ground 
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other mal^ial. moBtly carbon, in which it is not only lost, hut 

deodorized. The breeze and ashes find a ready sale amon^ the 

brictmakers, hut there is atill a, better outlet for them, By mixing 

flien) with pitch they can be pressed into briquettes and used for 

Di raiaing. It can scarcely be contended that these briquettes 

1 to those made from fresh Welsh coal, hut they are very 

I COD be sold at a reasonable price. The liquid pitch 

my ohjectionable elements they may contain, and the re- 

iB to that they are inodorous. Another material of value found 

g dust is paper. Immense quantities of this are collected, 

n be used over again for the ruanufaclure of common brown 

Hper for wrapping parcels. After being dried to remote the 

t, and pasied through the beaters to reduce it to pulp, it be- 

aas clean and as sweet as when it came home from the gro- 

I or draper's. Siraw can* be similarly utilized for straw- 

'Htly had an opportunity of inspecting the company's 

premises, and feel sure that a short account of them will interest 

mu readers. It is an important feature of the process that it is 

aloHwt entirely mechanical, as ume-tenths of the material is never 

toocfaed by hand. The dust as it arrieps is tipped into a rotating 

ejiiodrical sieve. This runs on a liorizonlal axis, and is twelve 

(wtin diameter by twelve feet king. The meshes are formed of 

nthre« inches apart, and the progress of the tailings is regu- 

llttd bj an internal worm, which obliges them to make about 

ate circuits of the screen before Ihey can escape. A large ex- 

tfut pipe, operated by a powerful fan, draws all the Qoatingdust 

]dsmall particles forwards, and dehvern them into the closed 

ulqHt of a steam boiler. The tailings are mostly bulky articles; 

the paper, rags, and straw usually roll into balls, although a good 

■1 of smnll escapes through the meahea. Each thing that comes 

tia thrown on to its proper heap, while the rubbish for which 

use can be found is sent to be ground under edge runners, as 

*JS be explainect presently. 

~e articles that pass through the meshes are raised by an ele- 

', and delivered to a second rotating screen fifteen feet long, 

ifrfeet in diameter, and an inch and a half mesh. The tailings 

bom tbis are first subjected to a blast, to take out light paper and 

Mraw, and are then dropped on to a revolving sorting table, fif- 

Uea (eet in diameter. A boy gits beside it, and picks out every 

thing of value as it passes him. such as bottles, glass, iron, bones, 

«tc. The rubbish, such as animal and vegetable refuse and broken 

CTDokery, be allows to go ]>Bst him to the grinding mill. Here 

every thing for which no use can be found is reduced to a dry 

powder, which appears able to alisorb all the offensive elements 

f and render them sweet. Tliere are no heaps labelled ''miscella- 

I BMHia" in these works to distract the manager and breed a nui- 

»nce. Every thing that is doubtful goes into the mill, which is 

I tiie pot au feu of the establishment. When it comes out it is no 

I longer recognizable. The mixture is carried tiack and put into the 

&TBt ecreen lo l>e again sorted. 

Every thing that will pass through an inch and a half mesh 
hits from the second screen on to a travelling band, which deliv- 
en into a third screen fifteen feet by six feet, covered witb two 
meshes, half an ir.cb and three-eighths of an inch. What passes 
through the former is called ashes, and through the latter breeze. 
The tails go for steam generating. The asbes are used to mix 
with clay for hrickmaking, and the breeze for burning in the 
dampe, unless, as indicated above, they are pressed into briquettea, 
which, of course, fetch a better price. The ashes and breeze pass 
over a fine shaking-screen, which takes out every thing below an 
rightfa of an inch. This is valuable as manure, being the greater 
put of the animal and vegetable matter ground up in the mill. 

Having traced the dust through its entire passage we must re- 
turn and notice some of the tailings. As we have already said, 
every thing for which an immediate use cannot be found is de- 
stroyed. At present straw falls int« this category, although the 
mccesa of foreigners in the manufacture of straw-t>oards leads to 
the hope that that manufacture may be eventually established 
here. The straw is all burnt with special precautions to render 
the emoke inoffensive. An externally Bred cylindrical boiler has 
two grates; on the larger of thet^e the straw is burned, while on 
the smaller there is a breeze Qre througli which the gasee from 



the straw are passed to complete the combustion. The paper is j 
re-made on the premises. This seems a curious industry to carry ' 
on in Chelsea, but a well has been sunk into the gravel, and i 
ample supply of water has been obtained to keep three beaters 
and oue paper machine at work. This is the most valuable by- 
product of all. The special value of the process is, however, that 
it enables the paper lo be cleansed immediately, instead of being 
retained until a market can be found for it. 

The works naturflily consume agood deal of sleam, particularly 
fur the pa{ier- making, and this accounts for much ot the fine fuel. , 
Indeed, it is conceivable that in any general extension of the sya- 
tem it might be worth while to use all the fuel on the premises in 
winter for the production of electric lighting currents. The total 
cost of handling would thus be avoided, and possibly a saving of 
the ratepayers' money effected. To prevent the evolution of 
smoke and any nuisance that might arise from the nature of the 
fuel, the live boilers of the works have their emoke drawn by an 
exhaust fan through scrubbers, in which it is thoroughly washed 
before it is delivered into Ibe air. The three locomotive boilers 
are worked witb forced draught, by which all the floating dust 
collected from various parts of the works is thoroughly burned 
up. 

The works have already been in operation for nearly two yeara, 
and during that time they have grown up to the present state as 
the results of prolonged experiments, in the course of which Ave 
thousand loads have l>een treated, Difl!iculties, often quite unex- 
pected, have been found and met, and new devices have had to be 
produced as time went on. At present the works are dealing 
with thirty-five loads a day from Kensington and Westminster 
parishes, and are on a sufficiently extensive scale to show what 
the process will do. They are exciting a great amount of atten- 
tion alt over the country, and many parishes are watching tbeiD 
with interest. The disfiosal of duBi is undoubtedly one of the 
greatest problems of the day, and the process patented by the 
Refuse Dispoeal Company solves the question from a sanitary point , 
of view, but of course it would wtvnt an examination of tbeic , 
books to decide tiie exact economic value of the process. 



HEALTH MATTEBS. 
Pathogeny of Diabetei. 

BoucHABD has stated that there are no fewer than twenty-seven 
theories of the cause of diat>etes. None are entirely satisfactory. 
The most important fact discovered in recent years, aays the 
British Medical Journal, is that diabetes fallows extirpation of 
the pancreas in animals, and numerous clinical observers bave 
since then noted pancreatic disease in conjunction with gljcoau- 
ria. V. Mering and Minkowski, with most praiseworthy scientific 
reserve, have abstained from formulating any theory to explain 
the undoubted fact they have put upon record, and Lepine has 
discovered an additional fact in relation to pancreatic extirpa- 
tion and diabetes, which must t>e taken into account when the 
true explanation of these phenomena is forthcoming. Healthy 
blood possesses what he terms glycolytic powers. Fresh blood i 
contains a certain percentage of sugar. If the same blood be al- 
lowed to stand at the body temperature for an hour before It to 
examined, a very considerable portion (20 to 40 per cent) of thfa 
sugar has disappeared. This number (20 to 40) may be taken u 
the glycolytic power of healthy blood. 

It is considered that this sugar- deslrojlng power is due to a fer- 
ment present in the corpuscles, but especially in the white cor- 
puscles, as the glycolytic power of the chyle is as great as that of 
the blood, and the portions of the blood richest in leucocytes are 
richest in the ferment, which may be dissolved out from them by 
salt solution. In cases of diabetes the glycolytic power of the 
blood falls to 5, 2, or even 1, In animals without a pancreas 
there is a similar drop. The pancreas thus appears lo be the 
chief source of the ferment. 

Lepine believes that the activity of a pancreatic cell is bipolar; 
by its internal extremity it pours the pancreatic juice into the 
ducts of the organ, and by its basal extremity it pours Into the * 
venous blood and lymph the glycolytic ferment. The absence or ' 
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diminution of the sagar-destroying power of the blood dependent 
on pancreatic extirpation or disease is thus a factor, and perhaps 
an important one, in the causation of an orer- abundance of sugar 
in the blood, and will certainly have to be reckoned with before 
the true pathogeny of diabetes is understood. 

Effects of Tnberculine on Monkeys. 

M. Henocque has recently tried the effect of tuberculine on a 
monkey which presented no symptoms of pulmonary phthisis. 
Two days after the first injection, according to the British Medi- 
cal Joumaly the animal, which had exhibited the characteristic 
re-action, presented dullness and a few rdUes at the right apex. 
After the third injection the dullness was more marked on the 
right side, and began to be perceptible at the left apex. Soon all 
the symptoms of acute phthisis manifested themselves, with in- 
tense fever, the animal dying ten days after the last injection, 
after losing a tenth of its weight during that time. The total 
amount used was six milligrammes of the diluted fluid. On post- 
mortem examination, four tuberculous nodules of the size of a pea 
were found in the right lung, and caseous pneumonia involving 
two-thirds of the organ in tbe left. In both cases the tutierculous 
lesions were surrounded by a zone of very intense red hepatiza- 
tion. Pieces of the caseous tissues were injected into two guinea- 
pigs, in one after mixture with sterilized water, in the other with 
diluted tuberculine. Both animals showed signs of cutaneous and 
glandular tuberculosis. 

A New Antiseptic. 

At the Acad^mie de M^ecine, Paris, on April 28, M. Polaillon 
read a paper contributed by Dr. Berlioz of Qrenoble on a new an- 
tiseptic agent called ** microcidine," which is composed of seventy- 
five per cent of naphtholate of sodium and, twenty-five per cent of 
naphol and and phenyl compounds. According to the Lancet, it 
is a white powder obtained by adding to fused /^-naphthol half its 
weight of caustic soda, and allowing the mixture to cooL It is 
soluble in three parts of water, and the solution, which is cheap, 
is said to possess considerable antiseptic powers, without being 
toxic or caustic, or injurious to instruments or linen. The anti- 
septic properties of microcidine, while inferior to those of corrosive 
sublimate or naphthol, surpass those of carbolic and boracic acids 
ten and twenty times, respectively. Microcidine is eliminated by 
tbe kidneys, and is antipyretic. M. Polaillon has experimented 
with this new agent largely as a dressing to recent and other 
wounds, utilizing as a dressing, after a preliminary cleansing of 
the raw surface with a tliree per cent solution, gauze soaked in 
the same and covered with a layer of oil silk and a thick pad of 
cotton-wool. The results are reported to have been excellent. 



LETTERS TO THE EDITOR. 



*•* Oorren>ondenU are requested to be at brief a§ poeeiUe, The writer*e name 
ieinaU ctuee required a$ proof of good faith. 

Ths editor will be glad to publish any queries consonant with the character 
of the Journal, 

On request n twenty copies of the number containing his communication wiU 
be furnished free to any correspondent. 

Electric Storms and Tornadoes in France on Aug. z8 and 19, 

Z890. 

On the very day of the tornado at Wilkesbarre, Penn., 
last year, another, almost unprecedented, was raging at St. 
Claude, France, near the Swiss frontier, south-east from Paris. 
On the previous day electric storms and very strong wind-rushes, 
perhaps tomadic in their character, devastcd other portions of 
France. In tbe reports of these violent storms there is a continual 
mention of their similarity to the tornadoes in this country. Quite 
full accounts by several prominent physicists have appeared in 
Comptes Reudiis, and these will be freely quoted from. 

On Aug. 18, 1890, at 7.15 P.M., a trombe (this word is used for 
water-spout usually, and seems to indicate, on land, a funnel cloud 
but of somewhat narrower dimensions than those in this country) 
struck the commune of Pir6, situated in Ille-et-Vilaine, and about 
180 miles a little south of west of Paris. It moved to the north- 
east, and next struck Domagn6, 3.6 miles from Pir6. The length 



of its track was about 10 miles, and width 850 to 870 yards. Its 
velocity was almost 87 miles per boor. 

A second trombe struck Dreux, situated 45 miles west of P^ 
at 10.25 P.M.; then it passed north-east to St. Thibault, and od 
through the Blaise valley to Fontaine, about one mile from DrsQz, 
It then turned to the left in the valley of the Eure River, and 
again turning to its former course, it struck Brissard. 

On the next day a trombe struck St Claude, at the eastern 
boundary of France, at 7.87 p.m. It moved north-east 15.6 tm\m 
to Brassus, then to Bris-d'Amont, and to the station Croy, whiek 
it reached at 8.87 p.m. The velocity was 42 miles per hour, mi 
the width of destruction 220 to 1,100 yards. 

These facts show clearly that there were several violent stom . 
on the 18th running in parallel lines, beginning toward the wie* 
early in the evening and occurring at points farther east later od; 
that is to say, the several appearances near Pir6 and Dreux were 
separate occurrences, and the violent storm did not go from one to 
the other, but each devastated its own narrow strip. It will be 
seen that this bears a most remarkable resemblance to the actios 
of tornadoes in this country. 

At Pir6 the trombe was investigated by M. G. Jeannel. There 
was an apparent whirlwind, transported parallel to itself, and 
turning counter- clock- wise, as shown by the fallen trees. The first 
thrown down were from the south-east, tbe next from the SMt, 
and so on to the north-west. The greater damage was on tlie 
right hand of tbe track. The velocity of gyration was great and 
that of translation relatively much lees. 

The roofs damaged were peculiar. On the right of tbe path 
those facing north were carried away, while those fa/dag sontb 
were unharmed ; on the left of the track just the reverse was Ime. 
During the whole time the lightning was continuous. The odor 
of ozone was noted at different places. At Reinoa a woman tend- 
ing a cow, grazing in the meadow, siiW her enveloped in violet 
flames. These were so intense that the woman, from frigK 
covered her face with her handkerchief. A moment later the 
wind struck down every thing. 

At Domagn^ Dr. Pettier suddenly heard an extraordintffih 
deflnite roaring. He rushed toward the garden, where 
were being plucked up. At the gate he felt a kind of 
from above; he noticed an unusual smell of ozone; thenllldl 
himself raised up, and this not by the wind, for it was caloigM 
as though by some invisible force. On many trees the foUa^vM 
scorched. About a mile west of Domagn^, hail of the amd% 
walnut fell to a depth of over three inches, covering tbe groaad. 

At Dreux the report was by M. Bort. At 10 p.m. a gmt 
cumulo-nimbus thunder-cloud was seen to the south-sonth- 
the towh. On its upper part a very brilliant plume of sparks 
directed toward heaven. In this cloud the lightning was t 
and the thunder loud. After some hail had fallen, at about lOJS 
P.M., a loud roar was heard, like that of a train entering a timnsl, 
and in less than a minute the storm reached the town. It Uew 
off the tiles, plucked out the trees, and destroyed many homes. 
At the moment of the passage the sky was on Are, and some per- 
sons saw a cloud which reached the height of a house. Boachtng 
the Blaise valley it plucked up many poplars, and left them lying 
generally from south-south-west to northnorth-eaat. In the en- 
virons of Fontaine many trees were uprooted. At Brissard tbe 
hurricane made a passage through the western part of the village^ 
destroying twenty houses. At another point most of the trees )mj 
from south-west to north-east, but there were many, 220 yardi. 
from the flrst, that lay in an opposite direction. 

Lightning strokes were very rare, because no traoes were foond 
upon trees, and no houses were fired. There was a remarioUe 
exception, however, in the Vivien house, built solidly of briclr, 
which had traces of electric discharges. Some window-panes 
were pierced by circular holes, and these holes had a sharp edgp 
on the outside. On the inside the edge had suffered a beginning 
of fusion, which had rounded it off. The damage was reported b% 
$800,000 in Dreux, and one person was killed. At the instant oi 
the passage all the gas-lights were extinguished, and it is 
gested that *Hhis indicated a rarefaction of the air near the 
of the whirl.'' By the synoptic charts it appears that the 
of this trombe was coincident with the existence of a 
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c depression in the west of France, its path being recog- 

n Vendir to Ardennes. 

-nado at St. Claude, on the 19th, was studied by M. 

The giratory movement was recognized by prostrate 
pieces of board, dibris of roofs, etc. On the right of the 
ly trees were blown down toward the north-east. On 
^88 trees were uprooted, and some lay in an opposite di- 
In some places trees were blown down at right angles to 
, their roots invariably to the right. At some places 
»f trees were left intact in the centre of the tornado's 
he whirl was counter-clock- wise. * * This trombe-cy clone 
'owness furnishes the character of a trornbe or tornado, 

whirling, of a cyclone. I give the following secondary 
la in the order of importance : — 
he liberation of considerable electricity, 
'he straight currents, 
he division of the principal branch, 
he funnel-shaped cloud, 
'he aspiration, 
he lateral wind." 

P.M. the sky is like a vast conflagration; the air is calm, 
iat drops of rain, some few hail-stones, very great (40 
3rmed of agglomerated grains, preceded the disaster. A 

stroke fired a house at Bois d'Amont (Jura). At the 
ntier the people saw fire on all sides. At another place 
j'ghtning was seen. Some people were killed by light- 
kes. On all sides was a smell of ozone. Walls were 
1, holes bored in window-panes, stoves destroyed, keys 
of iron twisted, etc. On all sides thunder-bolts were very 
rom their mechanical effects. 

ee on the left and right of the track through a forest, and 
•f each point struck by a thunder-bolt, trees thrown down 
lumber, the top directed against (contre) the point struck, 
ition of some fir-trees was perpendicular to the path, 
unnel-cloud, thanks to numerous and intense lightnings, 
by an observer at Aigh, some 35 miles from the tornado, 
ation produced by the whirl was shown by the transport 
i more yards of great and solid vachera, by the removal 
by the plucking up of a heavy boundary -stone weighing 
1 pounds, by the transport of objects 31 miles, mostly to 
Hail fell at more than two miles to the north-west. *' 
e also received a private report from M. Cadenat, and re- 
It is very remarkable that in the United States tornadoes 

accompanied by electric balls similar to those at Dreux 
Dlaude, or at the ancient tornadoes of Assonval (1822) 
latenay (1835)." He thinks this is because they occur 
tly in daylight. He also suggests that the mechanical 
tornadoes is well understood to-day. 
[1) there seems to be an enormous variety of terms which 
m1 in France to phenomena of this kind. In the four re- 
vering eleven pages, the following are noted : coup de 
1 6 times; cyclone, 6; meteor, 11; orage, 13; ouragan, 9; 
I; tourbiUon, 12; tourmentey 1; tornado, 19; tronibe, 18; 
H^one, 2. The fact that '* tornado " heads the list in fre- 
\ significant. 

fl hardly probable that there was a diminution in the gas 
it Dreux through a diminished air pressure. A similar 
noted at Cleveland, O., when there was no tornado, and 
Hie, Ky., during the tornado last year. An investigation 
lestion has shown that the diminished pressure is due to 
ig of the gas-holder at the works, by the wind, against 
bt poets (see ** The Tornado," p. 136). 
B hardly probable that the absence of the observation of 
in the tornadoes in this country is due to the light of day 
e appearance. At such a time the sky is black, and the 
lofficiently diminished to show any bright, fiery object. 
of this observation is due, partly to its not having been 
bed, partly to the fact that most every one seeks safety in 
or dugout, where it cannot be observed, but mostly, I 
oame in the severer tornadoes the electric action, while 
tt dgea not manifest itself in this way. We are but just 
g to learn about unusual manifestations of electricity in 
mKNDena. One of the most recent utterances is this, re- 



garding the action of a lightning flash : ** The seat of the electrical 
energy is, and must be, not in the cloud or in the earth, just 
preceding a flash of lightning, but in the air column between doud 
and earth" (American Meteorological Journal, April, 1891, p. 
699). If it can be once proved that it is possible to intensely elec- 
trify a column of air, we shall have gone a long way toward de- 
termining the causQ of our funnel-clouds and the destructiveness 
of the tornado. It should be noted that fire-balls were observed 
at Louisville (" The Tornado," p. 184). 

(4) I think we have hardly made a beginning in a determination 
of the causes of the mechanical effects noted either in our general 
storms or tornadoes. I can do no better than close with a quota- 
tion from **Bay of Bengal Cyclone Memoirs, Part HI.," just re- 
ceived in this country. 

The author, Mr. Eliot, himself an ardent supporter of the ordi- 
nary condensation theory of storms and tornadoes, by a course of 
reasoning almost identical with that previously adopted in this 
country, has arrived at the foUovdng conclusion, on page 285 : — 

" A cyclonic circulation cannot be resolved into the translation 
of a rotating disk or mass of air. The fact that the main supply 
of the energy is applied in front of the cyclone suggests that it is 
perpetually renewed in front, and that in fact its motion and 
transmission are hence rather to be explained by some process 
analogous to the transmission of a wave." This may be regarded 
as a noteworthy corroboration of views seriously antagonistic to 
present theories, and seems to indicate a significant advance in 
theories of storm generation. (See also in this connection this 
journal. No. 428, p. 150, and Scientific American Supplement, Jan. 
18, 1890.) 

(The following journals have been consulted in making up the 

above paper : Compter Reudus, Aug. 20, 1890; Sept. 16, 1890; Oct. 

6, 1890; Dec. 22, 1890; Daa Wettei\ December, 1890; April, 1891; 

and American Meteorological Journal, April, 1891.) 

H. A. Hazen. 
WaBhlngton, D.C., May 28. 
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Our Common Birds, and How to Know Tfiem, By John B. Grant. 
New York, Scribner. Oblong 12^. $1.50. 

Tms is an attractive little volume which cannot fail to interest 
any one who loves nature and to be helpful to him who wishes to 
become intelligent upon our common birds. 

To quote from the modest introduction : ** The author desires to 
disclaim great iscientific knowledge of birds and their ways, his 
object being not so much to impart information as to point his 
readers to the way of acquiring it for themselves." It becomes 
quite evident, however, that Mr. Qrant can tell us much more than 
he does, when we have mastered the first steps. 

Some seventy portraits of birds on separate plates are given ; the 
significant characteristics of each are 00 closely brought out, that, 
in connection with the text, it makes identification of the real ob- 
ject a comparatively simple matter. 

The writer succeeded, during one hour spent in a small thicket 
a few hundred feet from his house, in New Jersey, in matching 
bird and picture of about a dozen specimens. 

The book is of convenient size for carrying about, and would be 
as valuable an addition to the library of every school boy and girl 
as it is interesting to any one who, in his love of nature, ** holds 
communion with her visible forms." 

Appietons^ School Phytics. By John D. Quaokbnbob, literary 
editor: ALFRED M. Mayer ; Francis E. Nopher; Silas W. 
Holman; Francis B. Crocker. New York, Cincinnati, 
Chicago, American Book Company, 1891. $1.20. 

The title of this book shows what place it is intended to fill, and 
the list of authors shows how earnestly the publishers have at- 
tempted to make a book that shall fill that place with satisfaction. 
The literary editor. Dr. Quackenbos, is a professor of English at 
Columbia College, and is a member of the New York Academy of 
Sciences and a fellow of the New York Academy of Medicine. To 
each of the four scientific men whose names follow that of Dr. 
Quackenbos on the title-page has been assigned a special de- 
partment of physics. Professor Mayer of the Stevens Institute, 



9^ 



xvn. X 



•«<> 










JVV«ii!f feMt 










^:the week. 







-^,^«' 



n 


















A SYSTEM OF 

EASY LETTERING. 

mm! I*lr*4 hrUJ!, m emU, pif$tptHd. 

iuiDBOOI OF im0B0U)61CilL lUUBL 

VfiAmmtr WmUUt mym ** f iMNMtlly naam^ 
mmtA Umn Uf m\\ wtfrksrm in mt/UttfoXnt^, 
mnA Ait mti mm htfw may (A tmr kumrUmn 
mM^fff^ffK^nUt emn M&i/rd Ut \m witb/ziit a 

vrtAmmirf Hymt/tm of IjtmAtm mym ** Th&r 

fittt«fi Im k#fii humyt aiuI r«pl«fi«4 wbim 

I. D. G. HODGES, 47 Ubjetto Pl„ lew TorL 

OFWHAT USE 18 THAT PLANT? 

You tmn find ih« »niiw«r in 

MHITII'H '' DICTIONARY OF 
KOONOMIO PLANT8/' 

thn% wmUU\ on rM«ipt of |a.HO. Publifb- 
tr*« prio«, 18.00. 

BCIBNCB BOOK AGBNCY, 

4T hmimftim Wtm—f ffw York 




«ltf IM to MMtlM THE WEEK f«Il7 Moal lo fl 
IHnrwT Ji MMMit It Eritrta — i ^< rain 




THE WEEK tetof flto 



psper of te 



C. BLACKEn ROBINSON, Publisher, 

5 J0r4mm WU, Torooto, Canada. 



AIERICAM GEOLOGIST FOR 1891 
mn IE! ims of the utropou- 

TU DISTRICT. 

will be girwi to Meir flalMeiiben to the 
fIsoLOOMT for $25.00 (which is the regular 
price of the Atlac alone) , if ordered through 
the Geoloowt. 
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kU«r preae. illustrated by foarteen full-page lithographic plates. 
Part a, which will coQtaiD illustrated deecriptionB of the verte- 
bTat«s of the Laramie formation of the North-weat Territory, by 
Ihe same author, is dow id course ot preparation. 

-nie American Society for the Extension of University Teacli- 
will shortly issue the first number of University Extension, a 
devoted to the iuteresla of the movement for i>opular edu- 
known as university exteasion, which has tiiken such a 
root in this country at many centres. The periodical will 
as the or^^on of the society, and will constitute a general 
itory of information relating to the subject, and will be de- 
ted to arousing and sustaining a public interest in all that pertains 
this branch of popular education. All communications should 
addressed to the society, IQOS Chestnut Street, Philadelphia. 



derstanded of the people," and may also suggest to them a few 
particulars upon which fuller information is desirable. 

— The eyes of travellers and pleasure- seekers who are weary of 
the beaten paths are ju«t now turned towards Alai^ka. which ia 
said to possess some of the moat marvellous scenery in the world. 
An article describing a trip to Alaska and the beauties of its 
mountain!! and valleys is contributed to Lippincott's Magazine tor 
June, by Grace Peckliam, M.D. 

— The " Third Biennial Report of the California State Board of 
Forestry " contains a monograph, with thirty illustration a, of th« 
cone-bearing trees of the north-west, including California. Persona 
desiring corrected copies can obtain them by sending 10 cents per 
copy (to cover expense of wrapping, postage, etc.) to J. O. Eieiii- 
mon, botanist of the board, 1015 Clay Street, Oakland, Cal. A 
few copies remain of the previous report describing the " Pinea of 
the Pacitic Slope," with twenty-four illustrations. 
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A NEW MONTHLY 

THE INTERNATIONAL 

JOURNAL OF HIGROSGOPY AND 
NATURAL SGI£NGE. 

THE JOURNAL OF THE 

POSTAL MICROSCOPICAL AID WESLEY 
lATURALISTS' SOCIETIES. 

Edited by ALFRED ALLEN and Rev. 
WILLIAM SPIERS. 



CONTENTS OF MAY NUMBER : 

Further Notes on the Qaniasidse. 

A Flower-Clock. . 

On the Class **Hydrozoa.'* 

Prehistoric Man in Europe. Part II. 

Sale and Exchan»;e Column. 

The late Mr. Tuflfen West. 

Aspect of the Heavens — May, 1891. 

Collectors' Notes for May. 

Science Jottinf^s. 

Vaccination as a Preventive of Influenza. 

The Sunshine of 1890. 

The Honey-Bee of South-west France. 

The Smallest Flowering-Plant. 

The Cost of a Pyramid. 
Correspondence . 
Reviews. 

$1 .75 Per Year. 

To Science subscribers, $1.00 for one year. 
** *' ** oO cents for six mos. 



Sample Copies 10 cents. 



A Journal of Entomology', published monthly 
by the Cambridge Entomological Club. 
13.00 per year, jfS.OO per volume of three 
years. Volume VI. began in January, 1891. 
Back volumes for sale at $5.00 each. Vol- 
ume I. sold only in complete sets. 

READY SOOX. 

THE LABRADOR GOAST. 

A Journal of two Simuner Cruises to that 
region; with notes on its early discovery, 
on the Eskimo, on it-s physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. 

By ALPHEUS SPRING PACKARD, M.D., Ph.D. 

S^, about 400 pp., $3.50. 
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FOSSIL RESINS. 

By CLARENCE LOWN and HENRY BOOTH. 

This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

THE RAlliOHETER. 

By DANIEL S. TROY. 

T This will contain a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 



NEW BOOKS. 

JUST PUBLISHED. 

THE AMERICAN RACE: 

B7 DANIEL G. BRINTON, M.D. 

*' The book Is one of unuaaal interest and Talue."— 
Inter Ocean. 

** Dr. Daniel O. Brinton writes as the acknowledged 
authority of the subject.'"— PA ^/eule/p/iia PreM. 

*' The work will be of g^nuioH Talue to all who 
wish to know the substance of what has bo<*n fouud 
out about the indigenous Americans "—Mature. 

"A masterly discussion, and an example of the 
sncceBsful education of the powers of obsenration.** 
—Philadelphia Ledger. 

Price, poHtpald, t|S. 

BY THE SAME AUTHOR. 

RACES AND PEOPLES. 

"The book is ROod. thoroughly good, and will long 
remain the best accessible eiementaiy ethnography 
in our language/'— TVke Chrittian Union. 

'*We strongly recommend Dr. Brinton's * Races 
and Peoples' to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats In the English language/' 
—Asiatic Quarterly. 

"His book is an excellent one, and we can heartily 
rocommond it as an introductory manual of ethnol- 
ogy.'*— TAe J/onw/. 

"A ut»eful and really interesting work, which de- 
serves to be widely read and studied both in £urui>e 
and America."— /?ri£^/if on ^£ng.) Herald. 

"Thitt volume Is most stimulating. It is written 
with i:rf'at clearness, so that anybody can under- 
Htand, and whUo in some ways, perforce, superficial, 
grasps very well the complete Held of humanity." - 
ITn' Neir \\trk Times. 

"Dr. Brinton invests his scientific Illustrations and 
measun^meuts with an indescribable charm of nar- 
ration, so that 'Races and Peoples.' avowedly a rec- 
ord of discovered farts, is in reality a strong stim- 
ulant to the imagination."- Philadelphia Public 
Ledufr. 

''The work is indispensable to the student who re- 
quires an iutelligfiit guide to a course of ethno- 
graphic reading." — Philadrlphia Tiweit. 

I'rioe, poNtpalcl, ^l**^^* 

THE MODERNMALADY ; or, Sof- 
ferers from ' Nenres.' 

An iutro<luction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consetiuent on the wide ignorance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT, 

12^\ 184 pp., $1.50. 

THE WINNIPEG COUNTRY; 

OR, 

R0D6HIR6 IT WITH U ECUPSE PARTY. 

BY 
A. ROCHEHTER FEMiOW. 

(S. H. SCUDDRR.) 

With thirty-two Illustrations and a Map. 

12'='. $1.50. 

*'The story is a piquant, good-humored, entertain- 
ing narrative of a canoe voyage. A neater, prettier 
book is seldom seen." — Literary World. 

''This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding."— J9o«/o»i Tranacriut. 

'* The picture of our desolate Nortn-westem terri- 
tory twenty-five years ago. In contrast with its 
oivUised aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
book to present attention.''— 7?^e Dial. 
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L THE SUPPRESSION OF 

SUMPTION. By OODFJUT W. 

12". 40c. 

** The Inesttmable Importanoe of the MbMti 
eminence of the author, and the novelty of Uiial, 
all oomblne to render the little treatlie vorttfi' 
special consideration. . . . We heartily eomafl 
Dr. HamUeton's booklet, and wish there w««wn 
such works.'*— Editorial, Bottan Vaily iidnertfar. 

^* The monograph Is intereedng In style, mMiK 
and well worthy of careful conslderatfoii. Ukt^ 
void of teeholcal expressions, and can be smI^mI 
and digested."— PAarmaceiiffca/ Era. 

II. THE SOCIETY AND THE "FJa" 
By Appliton MOBGAN, Esq. li». flOcenti 
** Mr. Morgan founds a sensible and 

address upon a text furnished by a sentoHil 
a young ladles' magasine : namely. ■ Brows^ 
Ibsen are the only really dramatio authon < 
century.' "— iVeir York Sun, 

III. PROTOPLASM AND LIFE. 
C. F. cox. 18*. 76 cents. 
**To be commended to those who are not i 

lstB."-CAKffian Union, 

'' Physicians will eujoy their reading, sad M h 
them much food for thought.'*— St. Lomia JMW 
and Surgical Journal, 

'* Mr. Cox reviews the history of his satftei ift 
knowledge and skill."- Qpen Court, 

" It Is of extreme Interest."— iled^ro/ Joe. 

** Worthy of a careful perusal."— iiMttaaa UtMm 
Journai. 

" An Interesting and popular acooimt of ttt t» 
dencles of modem biological thoughL"— l^pilv 
Science Newa, 

**A]1 interested in biological qnestlODs vfll 111 
the book fascinating."— PAarmareuf^cal Bn, 

'' The author displays a verr comDEVhenstrtaM 
of bis snbJecL"— Pu6f£c Opinion, 

'* Deserves the attention of stodenti ol 
science."— Ojffe. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIMES. By Ctrub THOMAI. IT. «. 

Dr. Thomas has already presented to Iks nMk 
some reasons for believing the Chankeoi «m 
mound-builders, but addltfonal evldenos bMite 
on the subject has been obtained. A man ohiIh 
study of the Delaware tradition reepeeclag] 
legwi satlsfles him that we have In the Bas 
(Walam Olum) itself proof that ther «i 
keeH. He thinks the mounds enable us to, 
Uielr line of migration even beyoud thsir 
In Ohio to the western bank of the Ml ' 
object Is therefore threefold: 1. An 
the reverse method ot dealing with p., 
]ects; 2. Incidental proof that some of 
were mound- builders; 8. A study of a sl 
the light of the mound testimony. This 
an important contribution to tli9 Utei... 
( olumblau discovery which will donbdta 
during the coming two years. 

** A valuable contribution to the auw^ 
were the mound-builders ? ' "—I^ewTork 

** Professor ~ 
back tbe 
prehistoric ^ _. _^, ^,^ 

•* An interesting paper."— CAritf/an Uniom, 

V. THE TORNADO. By H. A. Haib. 

13». $1. 

'' The little book is extremely lntereadnfr'*-Jl» 
ton Transcript. 

*'A book which will find many readeim Ihi 
chapter on * Tornado Insurance ' Is of Inl 
all property-holders in the tornado i 
Hercda. 

** * The Tornado' is a popular treatise onaa hapor 
tant province of meteorology. In which soleaoSitti 
author. Professor Ilazen ot the United States fltairi 
Service, may be regarded as an nTport." rkiiaU 
phia Ijedger. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMENA. By JOSBPH Jastbow. IS*. » 
'* All students of psychology will And the bookflB 
of interesting facts. Prof easor Jastrow^s i 
ities as a thinker and as a writer are too 
too widely known to require comment.' 
Opinion. 

" A useful work for psychologists— as weu M tl 
general reader— by setting forth in brief and 90t$ 
intelligible form tbe present state of kttowled#4 
regard to the time re<iulred for the perfbrmanM* 
mental acts."- TAe Critic, 

VII. HOUSEHOLD HYGIENE. Bf 
Mart Tatlor Bisskll. It*, 75 cents. 

'* A sensible brochure."— j9rooA:/tfn Eagle. 

** Practical and sensible."- Pubfic Opinion. 

** The advice and excellent Information whUt It 
contains are tersely and intelligently nrnroiiood " 
Boston Medical and Hurgical Journal 

•" Pracilcal and simply written."— firpr<iiizJleltf A- 
publican. 

*'The best monograph on home hyglena.'^-flL 
Louis Olobe-Democrat. 

In Preparation, 

VIII. THE FIRST YEAR OF CHILD- 
HOOD. By J. Mark BaldwIk. 



luabie contribution to the questlia. *mi 
• mound-builders ? * "—l^eHfYork XtaHi 
«sor Cyrus Thomas undertakes lo MM 
evidencee of a single Indian tribe Into M 
ric or mound- building age."— JV. F. Aik 
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J ftwlom nnd nliuiilc (UnwUie^e thnt belntig to iMUDpanilii'cljr 
priinilivc poo(il>«. Ttiv RuaiUa i<i>«annt is liotb simple- mindml 
anil ignutant. Ilo cling« to old iD^'tliolg as rauch from liking na 
for the espciue *bicb new luotliodd iuvol»e. From ibp flax llbre. 
by the aiti ot Ilia primitive sDtl rutif ooDlrivaDW, the Russian 
pvnannt pinxluces linen, tbmtd, oraflh, aud other vntutittle and 
SareMoii? atliclis for the u«« of his riunil; anil U>r sale. It does 
not r«i)alr« tb« aid of expenaiTe mnolunery tu make the Qiut flhn 
ciither turful tM valuable. Tlie rude iiiacbuie« which th« Kiiwian 
pHHnnt eiujiiuts titv the handiwork of BOiue Tillage oarpe liter or 
whpelwright, and are made al a cumparativel; Btiiall oi»[. If the 
Rnseinn pensutit taixaer aououpliabeB such rcBUiis, tbeAverican 
formers, Rbo pneeees like conditions of ^litnal4^ and soil, should 

, accwmpliiih much more. 

The unaatififactQry condition of our fannera in our norih-westora 

\ States, wjucii is c«rtainl.v doe to the overcnitivation of wheat, 
MrltU ItA jearly (let;rua8iDg; field per acre, renders it all the ftiore 
iiniMrtant that a spet^r lueans be found to relieve a eoiidliiun of 
tfainga wbicb aifecta ttiu material interest aod welfare of lb* great 
oiaJcirltT or tlie people of (be United Stales, Such a meana exists 
in the llox iitant. It vrill not only enable farnierd to make their 
0«rn linen, ct>pp, thread, crash toweling, oil cake, oiid much be- 
Mrs, but will enU-'« new inclustries to l>e eabiblished ibroughont 
the country in districts where the n*ivent would I* liolli protitahle 
and new. There should be a general and perai^leut effort made 
to encourage ilie eullivation of the llai fibre tiirough(>ui thn 
Cttited States, with the view of establlsbinK fatt'iries for Uio 
tnanufat'tun: of twine or tiililes, anil, if our eonaui'n rt-port should 
doTelop a proper interest tn eo injiorttiat a euhject, the result can 
not tail tu be sutiafactory. 

HILVLTH MATTKltS. 
The Anssttaetic Action of Nltreg«n. 
Wbilk »itttie n'ritere maintain that the ansMtlielie action of 
nitrons iiti<le is due to Its preventing aeee«s of frm uxygeti to the 
I ^Tttecn, Others Ixillere that It has a " Hpccilic auwalbplic action." 
It octurreil to Dr. U, Johnson {Liineet, April llj tluit acme light 
might be tbii'wn upun this subject b; thi' uiluilnistntion of pure 
nilrogi-n. A<-it'ri|iiigly he obtained n cylinder coiilntning 100 cu- 
bic feet of (.'ompre^et'd nitrogen, in whirh the proportion of oxygen 
present was unly 0,,'^ per oenl by volume, with 0,3 i)erc«nl of CO,. 
As a prelimiaaiy trial, Mr. F. W, Draine Bilminlslvred this gna in 
Bve inetnnci^ In momln'r^ of the otfltT ot King's College, who vol- 



,'uuda. 



pain. In une imk unlj was pain ei| 
the tooti) having been brukrn up auii 
tmul iiie (elt a " smui'Mng up." 

Hating on severnl "X'«siotM wilw 
Dr. Hewitt of nliroii> oxtdn nilxeil with tp« p 
oiygeo. witli the revuU of pruduring auiHtlwi 
or Jactitation. Dr. JuliUMin de<er(nlnei] to try ft ■ 
geu with a xuiall proportion of oaygen. Ue I 
from the same souri-e of supply U cyltiuier I 
cubir feet of nitrogen niixcd wiib tbre« per t 
oxygen, and a aec<in<i cylinder equally rhurged witb I 
nitrogsn with Ave per cant by volnmo of axyg^tt, 
wer^ administer^ by Dr. Uijwtdt lopntii-nte « ih* 1 
pital with the followinK reaults. In rl 
gag; which was giveiii to Are patient;-, 
nnsetltceia varied from 00 to 15 leir. r 
67,5 seconds. In eocb i-aav the tooib -' 
tbo duration of anieslfaesia lietug sonici 
nitrogen. In each case there wni Uviility. dilatathj 
anil mor« or le«s jnctitatjan. On the nunie <Iay Dr. | 
nitrogen with fire per cent oiygeii tn f'li 
mixturo tlie time re<iuired for tbepru,i... 
from 7S to 93 seconds, tlie averatc^ '" 
caee there was cuitiplele anitBlheeLi. 
bad three molatd eiLrai:ln]. anil, allliu^^.. 
two last," the aensation appean to have bei<u tliat < 
not iif acniv pain, lu all of these four cwcs Ifaorv «i 
jdity liefnre the face-ptecr wu n'moied, but in oot^ d 
there slight jactitation of the limbs. The oIImt I~ 
were pprfeclly quieacent. . 

The eiporlinents lit'te lecuiOed suffice to pruv« char am 
pure or mixeii with a small pr<i|<-irli'>ii yl i>xy;.i'i,, i-- u. {-imi 
and apparently as safe an mi.' 
hoped that those who nri' ■ ;. . 
thetic gabies will invesllgul'- 

a view to ascertain wiipthci ..; .. , 

its osyg«n, may be advatitageutiait piil«titiiU>d as a. 
nitrous raider 

Tr«atn«Dt of Phttiiat*. 
According to the LanMt, Or, Uermain-Ste, in his luxr? 
of treating phtbisjs, shuts his patient nji for tint, tbiMi, r 
hout» daily in a h 
is slowly adniiii' 
passed through :i 
with the vapor ■■/ 
phthiflio have btti 
with 

return ot appetllr, rveti i;j 
strength, fall ot terojieratui. 
appMimncp «f Iiwmoptyds, diwutuikia of iMugb uid i; 



ipacue uf miUunlT aliea a iu, 



II Tn WH tUMi in one i»>; :i 
p«riinetil Statiun . 
Icnoi. totnatom ' 
tlwT (liti in Nciv .1 

I glDVr*^ ure rw' 'i . _, . .__ 

u^- draier in laaaimtn:^!] fciuUjKni oluuU U ahk t 
ai iini- lnt«. 



.-. ^uT 1 Lir.L'.,i,~ LI.-. ii>- -lia.fi hiK) 

,1 u llir> moaita nf Itir ooiTH)<ir; *iiil bn 

' L'li^v*, iin<] «tOod in wli4l bo dw-rihrn 



I lirut 

I hiU. 



•fttxl 
in It^ I : 
I f»cUj-ic.-l.t Hill u,ii :..-T:,n^.-J :T....-,-ut.i. 

— Tbm cTTT'iD'KiT lUteDdtnf; tbr hurial of PrtDoe Chnn, tbe ble 
[irinK- InlDkM•^r »r China an<l tnUxt ..< tl.. .ii>|«'r<iT. is salil. br 
TV ir^Mtonarir Ufrahl. lo liavir I.. < !-<*t dghli 

rc^c irflD>'»«l m IVkitic. No l>tK .j UII the 

actriilagi-r< and ^pomoticrr^ haiv : i».T soJ a 

hic^ t'^A'^ f'* 'liP '■"■nt. <>n Ihi- ■ . '^rj^ llinl 

upon rooT o'lTl'Vk In Iki^ ntoming n? tlit> au^i-'Kiuu^ lime. As tb>* 
[■nvv^tin flartnl thu emperor kni^t in ftuol of Iho coffiii and 
bitwpil ht^ hcai! ihrrr ritne'. i-vh (imp errin); stouiL Olbers went 

jjijp.,j .1. . .._. _..,.,„ iijg oofljn v,.j^ takea np Uy 

etehi ' ' - clad in blue sOk cnBloiaaa. 

TV iimwiii tilt: rovw«<l vrilb gill 

Mtilir' !-'a>elj ca]iui»)Ded unwlsauid 

hrtliv iiiill-^tiil- lj r-'.v -.iii'l i[i-ii in iwrcbtXH Jrvw^-s; llmi four 
men kadiog small trhiU- Jois: Uitti preat etun'ilai.'l luvnc^n^iDg 
Aa^. Tlw ooil«TtUs '.mme wtio a siiei-inl fi-jlnre. Tlini ounca 
man iMmng a i-naiknl-ltaniileil unilirello, which 19 on\f isnieil 
In- iitt rni|*n>r. TIx>d fOiUnwvd jiuagirs of li<.>iK, <lnT. luul alntks, 
•II wn>»ght in i!irr7;i¥i;n tihruln. It tvaa a inaguiAcaiit »i)^il Tor 
ntking. Km thi* is not the cod uf tlte ran«tat; tbe boJy will re- 
BMJn in tbe trmpV ft« a long time, and ihea will be iTarrinJ with 
mncb crmaaay U> thf iroi«rial cemrier]:. 

— BsUciiD So. n of tbo Saw Jencr AjErioaltnnl Experim«il 
Station rrporn ao ripnioMnt in lb« ase of nitnte <>f snda i» a 
fertJUsir uf tunialoeg, beiuf: a t«fi«(ltliM> u( a diinllar vipetitui'nl 
tnntk in 18^. The txpoinoit wvs tmJe un tikm (>f onv-twm- 
tlctb of an aci<e. Thr lawl iras a sandj loam. IcteI. wHI lirained 
and in a food slaW irf mUtiTattii*!. It bwl bem uwd for mocc 
tfann ten jvitn in growiog market gatden cmfK. and had been 
HDtrormlT crapped and (oritliird for tlw tlirra procedins .Tc»r&. 
Tbe nibmi« »a«apf)lied, eilbar allaeethM' at tlie tioie of setting 
«at Um> plani«. or tialf at Ibai itm» and ball Bre n-wks Iat«r, 
l)vaiK4»T!ad bramJistsX. {UeboaU oevCTbtrosed <n Uw bil).a» U 
laBalik to kill tbe ptanta wbrn nseJ in Ilil: manner.} It wajuwd 
al tbu tnif \-l I<V> -inil iUO pootnla frr mat, t-illwr atoov ur in i-un- 
nni" ' ' ' inK and (wtoali. Tbe result vas a verj 

ma;-' <u eT«r7 caac in irhk-b tlw nitrvip was 

ittnl iiictvac^ rominit fraai the oae <)f nitmta 

almr. ni:iL :i [mil u iiiiiit^iaM> pruiit in rv^r^csM in vrtiEcli it was 
tbos used. Tbe rxpetiments rJ the tMo ;t«r> afxrr in afadwinK 
that niti«tc> of acida, wkilr incmsing tbe virLI, diil not do »o at 
ibc expense of matarit* Khm a $inall •inantitr urasosed.nr vhen 
a larp; i|Uantii} ««a naeil in t*ro appllcatiora : but that i be j kid 
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in Beams,'* \jy K 
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•■ The AlkaU .if !! 
•'nMuQ Diatoai 
npinji-" (notes. .■' 
'■Sole* on Knir 
lapboga," by >- < 
liMonat^' by H 
AUutu," bj Uiii 
L. E. Snjt« anit ' ' 
toeotnl Pnri'i'^^ 
ctan in Plant?, 
lennination of I: 

MajW; '■ ASblKt .11 ■ ii:ii --i Im- I mill 

br U. B Npwmmi; " nuf»r-liUking lo lutM," bjr U.4 
" TtukUmij- aa a Pint An " (iUnflrated bv tbo ■ 
L. L, D.«che. 

— Al the usual mcntblj' mwUng of tliv I 
Sorletr. txndon. on Mav 20, W. H. Din*i> f 
VertJoU ClrcyUlIoii nf thr Atin'ei'hpm in nHnGK 
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sioggeslcd to nr- 
tkia theory, «li 
lU grwnter telai i - 
latrol bvol set (: 

tbe atmoqilwtv .i.^ _ .--.., — _ 

In a tlowtng Firvaui ai nmvi. Ttir 

ron<rM.-ik>a theory i* the n»on> pmbn) 

nutioanbout tlir lempcratim nf \\ 

A paffT on '■ Brocfci^n S^- ' 

Mr. A. W, riarJm. Dm;: 

anihnr oMde n nuinbi-r xf 

b>«own "»pect«v." Tliii- 1 

lag bj ptacinic a »leaiiv Iini^^li^iil a (en- 

hit ■baduoi «« cMjtcittl on the fog. 

fnl nteaMUTHiK-Dts v( (Ik- titr and dlManoe oi 

(■noopockil in taking ecm* pbo(ogTV>*i* d ^ 

H. Ct>up1ai>d Tarlnr read a paper on -' An i 

orBot Wind of Ma>leir».~ The "Usbr" iaaj 

ing wind, jometirui-^ vr^ h<^. l*"Ttfiff o 

ensI-niirtb-aNst ir - 

of Al^nin. at fh 



baae extend'' ■•'■■ 

unlit tbe borinoo t- ' • <ti>i-t 

the mintbt of July, AuguA, and S 

about Uirr« days. SbuUord Bhdw«11 « 

rttoirioK the vffwt of an (dectrknl disc 

ikw nf xenni. TV «haduv of a 

while wall >«. under ot^lnatT n 

of a nrtitml tint Riil if lh»^ s 

thei'hn' -.- -- - 

tncui I'^trioal d 

coah -' i;l5' minuti 

In ll»- -'■■t« Urge- « _ , 

itflnngiU.- r..<- - I li^bl. It te sugi^slad ) 



■in (h^ lBiPnM> darkitMA, otUn •«iiupeT«'l bj a 
'' ■■';nrnrt»Tt«tlc iJ llinndM-cIoudi. 

■':rr Mar*^ that the GiStUnK^ii 80- 

■ -1 tlie rolltiwiu); prite iii pbjuio 

!. --arcliM (j( W, KOutjien and A. 

e iijjiMJil (iiupi-riini of quartx in lh« uli*- 

t aiipeiin lu be a cltK* toonpctloii bi-fwren Ihe 

keaoiDena «ud Uiu «laslk tlercirmntiona whirli ihnt 

■llMtanw abiiwr* imder (be iwtii)D ot ("IrctrtwWtlc 

UK of Ihe in<iitiriEs Ui n w>ri«« of pifeo-olwlric 

• pTtipfnicM c( syrninetrj' weniB hij-blj lirslra- 

;i..:i ^IiiiiiM jil-r, [:• ilir.'i.t.-.! i.j lifter mining 

ML- crjiiUUs am 

'I I be e[i>clric 

I., /or tlw E(i- 

W bu i« Ihf cbi-micnl compositi'Wi of sleel, und t^apeciatly 

DOnt of raubon prvaeot. a iiiensKn? of (lit- UHefiitnaw of cut 

Ok? Prizw, n 9ilcer EUi>dnl aaJ £1100; iluU^. Nor. 15. 1801. 

iO<F«r toedfll anil <100 for Uip best cbemical snd physical 

gation ot the lUMt L'OUttuou irun pninta. Date, Nor. l\ 

(I) A gul-J meilul und £1Q0 f^ir Ibe beat work on thp tiing. 

I lit Irua. Tbis ^bautd (rompriee a oriticBl compftrlson of 

■• nboervalUtne; nieii pprsotial observntioDs on sl^el aod 

bt inrn bare of thr most vnrloua rliemical comprwition poHei- 

piiiihinij.irj I" jiig made birth ot Ibp ^Ireogtb of lempomry 

i '-.oluicly ni^aeuredADi] TarfiugiJaagueiisinK 

it |>eniianeDt luagneUsu oad its durability 

r .iiiirei;hani!«a aiid ribmticme. Dtile. Nov. 

it'll uf Ibe IniBtworthinesa at the Dsital 

!■ ul Uuii^iuiiuuig the carbon \a irun. PriKe, r silvt^r medal 

»: ilati-, Nov, 13, 1892. 

Uootrral mcottog of the Rojal Soclelj' uf Canada. uD 

wore read as follaws. In t)i« at^itiun on English 

BbtCirj. uud Atobu>ol«gy, ■■ Opportunities fin- Ihe 

Folk-LucF iu Canada," h; John Rends; " Tbi^ B<-lhuclui 

uf Newfoundload," by Dr. Patt^rwia; "Notes and 

o ihp Shoswap People ot Bnliah Culutubio," bj 

. Dawson; "Orauiinar of the Haida Language, 

e IsJaiKU," by Cbsrlea Ilaj-riHun (communiciiMfd by 

DawMHij; "DtBCriptive Notion Certain Implernenls, 

, fttim Graham Island," by Alix. MarKenzie (cnm- 

Dr. (1. U. Dawson). In i.bo section an Maiheniali- 

lyaiol. iinil i biiniical Sciences, (he following papers «*re 

i< iIohb lea tliioieiices d'obaorvatiou " (presi- 

Miiiislgaor T. E. Hamel; ■> Automatic and 

I.J V. N. aisborno; "TbuUse of n Syin- 

i-,..i. .- ..i-.i.ieB FuiicUtin." by Profeaaor N. F. Dupuis; 

Ly*— "1'^ at iicduuing tiit.- Pri^sduri- Unilrr which n Steam 

■Bsiilodei tnitn the Dynamic EITectn Produced by Ihe Ex- 

p'* and •- .\ Sdmm Boilir HUiilirtion at Sillery. tiPNr Quebec," 

*■ "■ '~ r.iMlBeejiient dea Fonuule^ de Wrtiiiski rela- 

i It^lP." by Dr. A. Diivul; "The Varinlion 

i L'oiicpBtration. of the Abfiorption Spei-tra 

I if Salts," ■' The Density of Wenk Ai^upous 

jiLirit Niut.-l Si.lpbatu," and "The Rrlotivity of Force and 

linl i*w of Mulion," by Profeaior J. G. MacOregor ; • ■ Thei 

E^ ol • New Di Quinoliiie," by Dr. R, F, Riiltan (comuin- 

I bj Dr. OlrdWfioili; ■■Farailaya ' Liueei uf Force:' Suggea- 

; a Vnat," And " Ne«iou"B XJmi of the Slit in the Formation 

I SfNKlraiii," by Alexander Johnson; "A New Oxy-Ellier 

■* tiT n. R Prowac (cummuuicoled by Dr. Juimeon); 

r ' rj"]j,ini lions for the Propo«ed Telegraphic 

Tiiiii: Grpenwieh-Monltval," by Professor 

■I by Ur, .lobiisoo); •• OboervatiooB of Sim 

^fiiv, ISai," by Ptwfwieor McLiiid (i^ommn 

im; "The Time-Unit" ami ■■The Honr 

I ilord Fleiiiing; nod " Uornl and Personal 

<y Oeorgi^ Hague (cooimunlcalcd by 8ir 

h(' Mvtion on Qpniogical and Biological 

■rcte r»»d n* lollnwt: ■' Tlie Prnl^ble Occurrence 



of GoUl-bvaring Dock* in Hew Brnnnwicli."' tiy PrcfwMiT T- W. 

Ballvy: "Nute* on lh« Plvixtnrenf Planb. r,r ' - ■- -■■• rv*- 

*c*iptiaasar Nfw Siwt-lea from the I'oili.l r 

D. P. PcBbollow; "TU" Geolo(ili>il Forniiii. 1. 

ot the r.U.T Si, T.ovfii..."Lv !!, W Fll I. 

F. \V[ , r 
Co.i. 

rhri.u •:■...- . _ ■ „i-., 

Ltt«T-„H; ■■>J,n,. „n L'urUiiiiftTCui^ OiiIraLbiuQi., bj Sii' Willinm 
Dawson; ■■ Pnrkn dpdpirDs. — Not<'> on Sperimtni* frnoi tlw Ool- 
le4:tions of Jnmen B?id." Iiy Sir William Daw»on and D. P. Pvn- 
hallow; "nihemation: a Preliminary CoinmimlcailoD." by Pfo- 
f«OTar WMley MUI«; " Tbt- OnhoceratidfB of the Caoibru-Sllurian 
Sock* of Manitoba" and "The .Yniuiuuitea of tbe Crulactoiu 
Rocks of Ibe Valleya of tbt Peace und AthaUiei-a lUtwe," bj 
J. P. WhlieaTes: •■ ITie Geology ot the St. Ooir Tunni-l." by Fmnk 
D. Atbuns (commanicBtrd hy 8ir William DaWBon); " Otuvrvn- 
tions im t)i« Distribution and Habits of .Some New Rrnnswick 
Pisliei, inolndhig Now Foniii Lalely Irfenliflwl," by Philip Cos 
(Ciiinmiii]ic-at«il by Profrssor UaUey); " Ultiiflraliona ot thu F^utm 
of 8t. John Group, No. 0," by O. F. Matthew ; >■ Three Deep WuUa 
in Manitoba." by J. B, Tyrrell (rommunicttU«i b.r Dr. 0. M. Dnw- 
aoB); and -'TbD Sequence of Strata forming the QurU-r. Group of 
L'lgan and Billings, with Remarka ou Ihe FosbjI Remain* Found 
Therein," by Dcnry M, Ami (commnulcated by Dr. U, M, Daw- 
Bon). 

— Tile Perak Qovemment (lazntte statw that a portion of on 
etlinographlcal cnllei-tion formeii by SignorO. B. CerroO, iu tlw 
island ut Niaa, has bc^o m^enlly ac>]uir>-d by tbu tinreranu-nt of 
Perak for Ibe mneeum. Pulo Nlns. a* descritK^d in Naturt, i» cma 
of a ch^tu of islnnds bordering tli« aQuth-wi>steni coaK ot Samg- 
tm. The population is said to be numerous and of one race, 
though divided into many tribM uuder Independent chiefs, 
Hcad'liuutln^ la a8 common with them aa it used to be in Borneu. 
and must of ibe hooneii taHTc akullii Imng up in tlirm. Tlieir wea- 
pons consist of iron-heade<l spenrs. m<'''tiy barlml. kiiiTcs of two 
patterns, sinw-wlint rewmbling thi' Kndnlii.ng Achi, Willi *hlelda 
of two dUtlnct lyprs. No bow* and bitowh or blow-jnpeM ivetD 10 
be known, nor are tbrOMing-sticlcii apiitlei] 10 their speun; UwiJt 
also are nut used by them, though tutu are somvtiinn tnnilc to 
cross rivers on. The ironwork of Iheir wrapaos i« foihiowd by 
tli«msf!lres, and the upright doable cylinder betlowa is ui«l to 
supply wind to tbeir forges — the snmn in erpry nwpccl ns thoM 
uaed by the Sempngi o( Upper Pnrak, and Ihe far-away MalogMy. 
Helmets of hlnck ijoh ftlw^ ar« worn, somewhat similar to tba 
Cocosniit-Gbre ones of the Bandwich Inlanders, Woven body 
armor is in aso. in the shape of thick coats made of what appear* 
to be llie fibre of Hibiacv* tiliaeerm. Buffalo liUle arnior is »ita 
«aid 10 be used, hut is not represented in Ibis (viUcctioii. Atlnclied 
tu llie slieatbs ot soedc uf the hnivn are four or lice animalu' l«atb, 
such as ligrrs, rhinoceroe. etc., also a small carved woodcru idol, 
and one or more bumlfoo boxes containing atones. In tliiMv ex- 
amiiieil there tvvrv twelve peltbles in each tms. Tlwiw stoiwi on 
supposet) to tiave bpen taken from a spot on which a man bad 
been dlain. All Ihne chorniH xre tied up mio a bundle with n>d 
cloth, Mid hound with string on the upper front j>ar( of iJjesbwntb 
of Ihe knife. 

— A mmprehensive study of the lufluenceot furesbumlhodaUy 
variation of air-lemperalun: bai been recently made by PnifvMOr 
HQttric'b IiVilhire', May 91). the daln being from btationi in On* 
many snd .Aastria. tnirr nlia. thi* influence is grpati-r in May lo 
September or October than in the otlicr monlh-i. In pino anil flr 
woods it risea grnituplly trow Jannnry to a ninxlrniioi In Aagoat 
or September, then falls more quickly to a minimum In Dei^enibeT; 
hut in lieecb woods a minimum iK.-curs iu April, then tbei« is ■ 
(juick rise, lill the maximum is reached In July. The daily varia- 
tion itself is greatuit in May or Jane, both in forrst andoptrnttiuo- 
try. The iuiluence of the forest is to lower the maxima and misp 
the mii^ma. and like formor influf^ce i* in muat months itrrAlrf 
than the initio; Id December and January, and ocrnsiunitlly in 
neigbboriog months, ii is leea. Tbe iaflu«nc« on the maKlma It* 



1 Theah*-''-''- •'''■-■ ■■' "■'■ '-" ■ ■--- 

1 Uee I- ■ 



'. anrf Wm tn (fr. 



rl*l Hi-f«rM«"" 



I JtUM', 
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I oflrr a X.H. nod » P.K., (b« air-tem- 

i-qanl tn tbnl id Um upru; Ibiii thu 

' Uitnir in tli» wotiO. and tlw uinimum 
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I ui huDi' Imef, mill i)ie miniuiiim a i|iiDrtcr oF on liuiir I'nrlicr. limn 
I in Um ofiva: ah'I that ttie daily imean iiir-ti°iii(iera(ur«' wua aliout 
I mii»^in) ot u d«|^ei! Iran tn lIii« wuod. 

- Dr. F. M. Chiaolm slntra. in the JnierTeiin JourtuiJ ciT ppA- 
I thatimifp^. tlinl two (-urioufi cnses. one an adult, anil iIip Dtticr a 
I olillil fit t^a Tvais, pnivnCvil tilt* folloivlng phjiiiito^cal fmik. 
1 Whi-n fir#t ni'lkwl b; tlui [Mtient, it wn* supinmBd to ho dirt; anil 
I wIk-11 (-tamlrifJ II prnente'l a dark IiIuInIi llnt>, aliuiit iinlf fen liicli 
F Id langtli. tutiiiiii;; vertically up from, the ciliary bonier. Undi* 
I n aias»>'y^it>E e'^*" <t *** rM.'i:^niM.i) an tixr. nhntt vt a hair tliat. 

In prcma of gTotrth, iiai] it> tip caught ao ft was euu^r^'in^ from 
I ItB MliHp iu the Dpithoiiiini, ami gmwcli had ptnlind it imwards, 
I wp<igiii£ ddUp ilin ^th^lfum, until it had gain««) IW tisual limit 
I olsbw. 

— Tlie t^struunlitiary cullection of luummiM. papyri, anJ olhitf 
I ahJetitH (if aniiqiiiiriMn int««il reoot-orwd laal I'ebniary at Delir-el- 
1 Baharl, in n'lw mfc'ly huused iu tliti Qliimh Muwutii. AcM^ordin^ 
I In the Ualni cutrirapundrnt of thu Ldnduti IHmet, all the nhjects 
I arp In k'"w! [■,iivlirii»i, nlihough shidii anxifly win rnnsed liy lU>-. 
r proiriii ; Its frnm LiKo^. Tti. 

I tlial ri uilong tothr>9liiiLi 

iiv HUppowt to K- ■ 
i:..TiiiarIcB who tiori- !■■ I ■ 
I olber lillti. Ttic I'J'i iimaimies and Hie 73 jiapfri art uljL jcl uii' 
I roUnl, and it in dilBcult to tarni on eirtimnte of their iircliiv>>iogi- 
I cal value, na raony of the Bnrcuiihagi bear different naoiM on the 
t witvT anil inner uasiugn, nhiUt nthcrs have the naoiM usually 
[^I'lbcid on th« uirier casinss iut«nlio>iH|]y elfaced. M. (Iri^baiit 
thlnkit ilint, owiiitc lo thii* circuoifltance and tb« uiai{Qitudt? of the 
volleetloii, souie tliuo will Iw required before any imporUint com- 
munications can lie made to the acicntifin world, 

— A series of experiments ti.« been lately made by Herr Rubner 
-with regard to (he fnnilliar fact tliat not only dry hii;b t«mpera- 
tnrM are more easily borne tban mobt, but dry cold oanaea muob 
lees discoDiIort thuti moial oold. Dogs, fastiug or fed, being ob- 
served in an air calarimeier, it apiieared that, in all case», moist 

IT increased the low of heat by conduction am) rndiiition . For 

I evis'y vu-Iatioa of the air-moisture one pvr eent, heat n-os |>art«il 

witb to thn extent al 0.32 per cent. In a previous invMtigatioD, 

BiLya yataK, Herr Buhner deiiuin*'trat,ed tlio lessened yield of water 

hrf livnporatlon from animala where iho air^moistUK is increased. 

I Involving lessencil loaa r>' he^t, Here, Uieu, ara two anlaieronistiu 

infiuene^*- He is disposed ti> regard the incruaaed radiation and 

«oaduc^oa iu moist air as Ibe primary action, and the diminished 

«vap(iralioo as senoudary. Ttiu colder feeling of malat cold than 

diy ie readily vxplainud by thi^ increased heat radiation. In moist 

haU, with the sense nf oppreMJon it brings, this factor passes 

j ratlii.-r tolu the bnckground. The dei^ree of temperature, and 

e other ititlupDces, of complex nature, also alTect the amnuut 

f of iwliation. 

—The Seveulb Ititeniational Congress of Hygiene and Demog- 
I rftpbj will be held in Londiw. Aug. 10 to IT, The meetings of 
I the Seotioti of Preventive Medicine will be held under the pr<^- 
I <l(!Dcy ilf Sir Joseph Payrer in Biirlinglon House, Plccaililly, on 
1 Aug. 11 lo U, l>eiween 10 A.K. and 4 p.m. Ou Tuesday. Aug. II, 
I Bft«r a Eborl nddrees l>y the presideni, a discussioa will tie held 
"The Mode of Preventing the Spre.-id of Epidemic Disease 
from line Country to Anotlier." The discussion will be opened by 
Surgeou-Lieneral J. M. Cunningham, C.S.I., of London. On 
I WediletiJiiv !t diseussion will be belrl upon " Diphtheria, with Sj*- 



Sir Dv. . I 

WMIIfr^inl'l "1 r.iiM nl, ,j:,.ri. ( l:i 1 . 
«ubj<'clB will be n-iid iiinl diw^i»ifd. 
the fiCCtiMi will In' piihllolH-d iali-r. 

of joining Ihe tyitur. -- ( t,.i.ii,.- ■ 

or of coBiHiunli.'^iii' 
thi^ aectinn, »tu i- < 
■eclfun before Jim 
tion must he turtn 
Juna IS; and tli- 
manicatiens '/••<■[" 
Isamharil Owen, ii' 

— Ill a |iB|ier rn-eiiily tiutiiulml lu iIh- .Unto 
nehryft. of which a ixit^f ahalmcl ajipesri in A'nhmfl 
Profewor Hrilitirm of Ifertlh -li" 
diSerimt British, Coutinent.ii 
barographs are Usiril. Ihat ' ' 
daily range nf tile incmlhlv . 
valu«« of the kiammeler. i' 
of Ibi* highest and llie lou' 
month agree almost oooipi-': 
mal daily ninge has IL^ ui^i ^ ' 

aimiljir in shapi' Ihat it ma,\ '. , ;.; . 

character of Ihe daily mngv of lliv luiruiiicU-i Jil 

the hours at whlcli th(< munthly vxlremes Riontly < 

as the lowMt readings of the iiurometer are sr—nmpdnla 

and Nturmy weather, during which III' 

upon tlie surrace uf tbc earth and i)i 

of the nlTODSphere ore iiuite iiutlgniHi- 1 1 

eludes that Professor Uann and oth'i 

the normni daily range of the lurunii'i 

ahanrption of thr« solar rays in the U|>|" 

Professor Hann has applied the hanu' : 

furnished by Professor Hellmnn.anil. 

tiotiB in a group, lias found the cueRlci>-uU of ilii- i>e(w 

tu be practically the same as those for l)ic norntol tiaflyd 

should, hnn-ever, like to see a furlhi-r oonilnnallao will 

the coincidence of the lowest rvadingc nod 1I19 tUni 

since the lowest readings Qci:nr»ofrFc|iieaily<lurlQg tl 

a severe storm, which can acaroely kic said to bavB aajl 
with the ordinary diurnal fluctuation. 

— The tttsl paper in the last volnine of ' 
SeismologicHl Socii-ty of Japan," suys .Vafurv, i« bf I 
and d^cribes liie douUeiMcillugraph n 
study of rolling and pitching. It li: 
showing the motion prodili:ifd In a il>i:i 
second paper i« on the "Seiciies" ot : 
Oeueva. and discusses Ibose variaiiuti 
of lakfs with the investigation of wh 
been associatwl for some years jwal. I'rofi-seor Jgf 
Hcrities the remarkable iuslrnmriit invi-nted by hiD 
and recording the i>scillutory movemciily of railway I 
Hason contributes a paper, accompnnln] by c ~ ~ 
tables, demonstrating ihe importanco of clabormtingai 
system of time-keeping for the purjiosee o 
tiouB. Pnifeeeor 0. 0, Knott, in hi- ; 
quency. explodes two of the time-hoii ■■■ 
mind iu regard to e»rlh(|Uake?, vis.. (■ 
during the night than the day, and 1 ' 
nected with lunar L'ulminations. Mr ' 
account of the great earthquake thiir 
1998; and Mr. Per«ira contrihutes 11 1 
all the earthtiunkea noted hy him In Y. ;. 
to Decemhpr, 188«. Mr W. R, Fordter v 
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PLAYING CARDS FROM JAPAN. 
Tin hisiory <:>f plsylu^' tarits, thvit Introdoction intu Europu 
' ftom ihe Eiwt liy tlit^ gyt>Blt« or by tliv liuiDe-returnin^CVu^aderij. 
tite ('haD|(e Hud (li>ri!lu[>uieii|. ihey UDilerw^nt while being aiia))U») 
□ Hie canis of lliw Oripiit uoJ nlfurerl into thoMlhnt are fnmil- 
iar W our pytB, have tieen dwelt upon by numbers of wrltcw; but 
thtt cards used iti Jnpim bnre not becD mentinaed in nnf of tlio 
best Itnuurn bistoriiis, alihougb they are more dintiiK'tl.T orijiEiiieil 
thnn any ntbers. nnd thciy ebnw no marks of Llii- commou urli;ii) 
which iho Iiallan. Spanish, Opruian. Freuoli. Hiiiilu. and Chinese 
cnrdn di-iilay. 

Tlie Japuuene caiUs, we learn from ii paper by lira J. King van 
BpIiBiielar-r. iii the " Prot-eedinga of tile Niitinnal Huspuni " (Vol. 
Sni. No. 838), am oblong, awl are msiJe of paoteboard. Tlie 
boukM axv (minted blnck, with noiii< of the ctieckered iIoMmI mstka 
wlik'h uauallj decorate European cards. Tbi; deaiifiis sofiu to be 
elennlled, and arc hrieblly and appro|irlaIely uolortil. and then 
n enamel ur vamlsli. whiL'h makes tli'^m qtiiti- us 
oivn, Tlit-y are vi-ry much Bmaller tban oiir ('[irdii, 
ort' than two inches long by one bry*d. 
n number, they are divided into Iwelve aiiits of four 
lit. One card is n trifle smaller than the retil,nf the 
I plain while fac^ not embellished wiih fLDy di»' 



Jaiianr'-i- umuf . 
mil a dner i» r< 
■tnmitelj'-hu^l n. 
way Ili>' ■.iiiMin. 
one of (!.■ 

Au^.i 

blue iky, MiK^ in l\w liiurUi the &:iu, lixiklnt; hot ■ 
down on a trwlefis hilL thttm Unlii B.v actoN tba • 
theft- cards. 

3epiem1wr beui» t he Hik*do*a flowt-r, » jriiow am) fl 
DirRmut; Octolwr, a maple tn« with n<d ur yitllow I 
nil (loe CHrd is a yrllow hntr traltiBj{ iiO towmnU t^ 

tTTK, 

Kovrmber nhnw 
aKulnM a leadeTi 
tossed, audit li>ii 
Is covered willi i >' 
rcaenibling forti . 
ijimint HKuri' of .1 
low Irees and ilni , 

wllh a bujje yelli..-. ;-., 

litUv fV""^! ^i"' tiic ■Uirin vl tain la well tUtf/l 

December ivan the imperial Jufiaucw |>llUI^ 
of theee flowers hoveci a bMUtifii) mi-a 
pheamnt. 

An infinite raiiely of ^uan (ire plAy«d with i 
(here is a shade of difTrrcnN 111 Melt 000 of ettcli int, fl 
games each baa a se|mrale raliw. Tt^j ra«(irll« gama 
present h very like cussloo, ia which Any card of a i 
any other, but all have their own value* tn the (UmU d 



;ed Willi 1 
■llp(*r.vasour 
betDg a iiltle uj 

Forty uiae. ii 
cards in etch s 
pack, and hai 

tjnctive embl»m, and this one is used as a " jolier." The other 
cards nr« corered with designs that represeol Iweke flower« or 
other things appropriate to ih« weeks of the year. Each card is 
distinct and dilTvrent froiu its fellows, even U beariug the same 
emblem, and they can he easily distinguished and classified, not 
OOly by the Bjimbolic flowers tbcy bear, hut also by a characler or 
letter'that marks nearly every card, and which aeema to denote the 
vegetable that rvpreHtnls Ihe month. The only month thai haa no 
floral euibleiii is August, and that suit is marked by muuntains 
and wurm looking skies, 

January h reprtweuied liy pine frees, which, on two of the 
oardti, are ehowa against a lurid sky; llie third one lias a grnylBh 
liackgrouud, tiiat throws the trees into strong relief, and the fourth 
hae a selling ana flecked with lighl clouds, the pioes barely indi- 
cated in front of it, and llie greater part of the card oovereii witli 
the figure of a huge w hi t«* bodied, red-eyed stork. 

February displays as iis emblem a plum blossom, the four 
carde devotwl to this month hearing its flower iu various posi- 

Mareb has a n»d cherry blosaom, and April the hanging ten- 
drils of th« wistaria vine. On one of the cards of this t^ulc is a 
wee yetlow'bird. which is flying across ite surface under 



HF.itP CtTLTIV-iTION IN THE PHILIPPINE | 

The Uanila hemp iilnot. which is v. 
or plantain, iluivvs i"-^s. in soil cmni'. 
matter, the princijiiil ili-lricls in tlif- ! 
it is cultivated Ijfin;; n-i'Uiiiiied (.in-i 
to Mr, Golinn, Itriilnh cHitul at Matiii 1 
land ihan on low lying Rat ground, nii' 
soil of the islands feems to lie particulurly udaplnl t 
of the plant. Tlie tiruiluction is chiefly in (he wKith^ 
where the rainfall is greater than in the vicinity of 1 
trees sutler severely from csccsalve bent and drouglid 
torn in the Pliilipplnes is. after ulenrulg ihn bnd, t 
plants of about tlin.^ feel high, leaving a sptMV at ij 
thrc« yards betwiien. Ihe young shoots i 
around the patenl stems Blliui; up tlie InU 
groimd is carefully cleaned and weeded ai h 

As a rule it lakea abont three years to vr< 
In a favorable soil a crop of ulniit one-thini Uw taJt 
wnuhl bo available in Iwn years after pliintini;. thr i 
the tolioiving year would yield about two-Uiiriia, J 
fourth fear a full crop would be oblaim>d. T)i» Iced 
for cutting when the first shoots ln'gin to be Uirowa ■ 
the trees have matured and are ready for cutting, B 
down about a foot from the ground, and lajreis >fl 
the trunk. These layers are then cut it 
in width. The strips are then drawn t 
a board, to remove the vegetable matttr ^ 
latter is placed in the sun 1 df Jt ^^ J8 
dried it h ready for the u 



< ntoci (low ttwi sx- 

I-']. in 'ii:iii. rrir :iriii i- iKi<rierally slender. 

il'< liuriEualAl axis, S'i'l prtMentJi a wry iu>>lenite 

in Ibi n.-rti(--al curva(U(*. Owiui; U' Ibf verj 

lurvaliice ootwardi. thu tEU][>uriil f'Mi» ia rela 

leaLlf allunrins but Uttli- ili^vtrlnpnifQi at Ibu 

li* c»ii<Ltinn, li'incn-r. ii <ubji<rt to uMiJiQ- 

rnuiK of iii^n. Tho maiimiliu hron'Itli cit 

t itiu jukhI arcltM, aod it I* nl tfaew jiLiioU tlint 

H now take tliv bl zji^oRiiuic illaiiiK«r of t'le (acv. 

Buiu[ihrcv. id liiB ■■ Human KlK-lPlun." in BpcakiiiK at tbl« arcfa. 

•' The uiifpr lactacv ill iu ruoi furuH n MniMitli channel for 

*layo( Ibp UTtiporol uiuscle, lo ibe Degni lilt' (trt-mer wiilth o( 

■ihijt L-UitnncI Ihmnii nottliF x^gomnlntiiatrnngKtreUnr, ani), siiilnl 

■ tu Ibi' Snlue«8 <>f ibo Mjaamoeal (Mrtlon, nffords inntf K|iuc:r (or 

Itfav tiMnpiirol iniiM'le." In Plber wohls, the n^gro ha* a morp 

^all,? 'li<v<^lit|>oiJ t<>mponil muswie thuu ibe wLlte man; ibal U, be 

■-ttlirroacbeii ut:^m hi Uitf Cui-ni*iNn~j. Tliia jufeueral MaUiment Is 

ii-l by any rmnUl nit-asureni Kills, nuilbt^r liot-e Mr. 

Buiniibivy null- whftt hi- hicubh tj a ni-gru — uf courstr, ou« 

lor tbe blark mce. But nniti-r lh<- u-rtii ■■ blnik iu[« ' are JDClutleil 

« OMnna- n>>gr>xe, na well im thn nnl.Jves nf central and southern 

f Afiitn Probablj b>- iiinmded, its in i;omiin>n parlance, to deisig- 

nti! the Arrlcart, aJtbi>U|i;b this ile8li(tultl(>n is aiublgiinus, as it is 

W^ll linowii iliHi the cratilH of tb« (lltTerent trlbo* «r Afrti^a •llfr<?r 

y eeeentlaltv in tbeir ^netal foraiation. an woll as in Ibetr epe- 
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Barch !i< 
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T«Xt*n')eO -ml 
■wblcb, as we have 



rii'.-i;siii«iiitinta uf Brooi, Topiiiard. aoJ 
~- in tbo tioriEontiil curvature of the 
I'lcU, if tbey imllcnte anything, signify 
< III' temporal mU8cl^, a« K-ell aa a more 
Ihi- iiltachmeut of the iDa«n(-(«r, iicnh of 
., higtily tharacterlae the aR-b in the Car- 
\nlvora; ;et. OBTopinunl remarlta, insiteaking of tbe bl-Rygotuatic 
mWt. wbifli may he aocejited as the criterion <>t the (greatest 
hoial widLb; 'This meaEiirement by itself uften proieiita Ui£Houl- 
I, pon-Iy scctilental hdiI Iwai, and entirely ajiart (rota the gen- 
ii every race, caaes occur Iti whlt-h the zygo- 
Itnatic procen of tbe squumuBal. Itiatead of joiulng directly nitli 
■Iba tuular, tatnils outwards ami theti resumea the general cbnrac- 

■ UriaUc illreclinn of the urch. whether this be straiglit or gently 
(ourvtd. The greatest width utnlcr theso circu instances fnlTs upon 

it of the hend, which cbiiw« thn nteaaureiuent lu be un- 
|dnly oi]gmi>nt«t." 

a n^wlt of the 01 eaeuTc meats taken upon the crauia of the 
Urirjtns In tl>e collection of tbe Peabudy Museum, and of tbe 
Ifiarvanl Medical 8cliuol, there was a slight increase in the bi- 
■j^gocnalio hreadtb uver Iboae of other mixed European skulls. 
^~lut nu depondeDoe ibuuld be pot in such uiea^uromentB, for 
ValtliDugh in nni! ci.illectiiin tbe cnioia were claBsiHed in Kencral as 
ft African, uiithing wiu> known of their history, and slfll k^sBof those 
Ixrlth which Ihey wera cocu|iarcd. 

According to an extract from M. Proner-Bey'a tables, as siven 
Iliy Toplnanl, llie bi-zygomatic breadth, compared with the total 
■JraKtli of tlie face, is greater in the Ewiuiiuo, Cbineae, Scundiua- 
1 viuns, Getmans (wulhi. and New Caledonians Ulan it is in tlie 
ft pegnifs .i( Africa. In the cBtj-gory of crania in tbe British Muse- 
lum Mr. Flower gives tbe indes: of breadth of llie African negroes 

■ of taHouh trihen. Tlie low conformation of those, in tliis reapect. 

■ Is only exceeded by tbe Eakiniu, Austmliaim, Ktelanesiiins, Koffirs, 
|«Bd Zulus. 

In order to EUbainntiale llie statement niaile by Mr. Humjilirey 
I'ft would wem to be much the most scientific method to ascertain 
Jby mtMurement the actual width of the groove in the uppur sur- 
» of the pofilerior toot of tbe sygoma of the Alriean skull, and 
■Dpare this with that of other races. Thia can be propeily vt- 



.< flaitnwKl ) 



Anatomr of tbe Apteryx. 



ii» 1(1' nil.- Ill Hi.' iiio« Important amf. -■ -' ■ ■■ — 
appeurf^l (linee the (>rewnt yuar comni' 
fi-6«.rT. JL-tTrev Hark.-r. F.8.S., ol 11.. 
Zcnlntkd. entitled '■ Ubneri-ancm- 'ni i ■ 
mcnl of AptHryi." This rin 
quite rare, Is au well known i 
of thn genua will rvijuirt n 
Nor will the vast im|H>rlanLi t 
study of its striictum and ifiMhrjulnt;.^ 
What Mf. Parker has accoinpliahed in i : 
mv. — one of ihe clamicul publicMini - 

London, brought out IhruUKli ila Phii.j|)i ...,.,^-i 

ing tbe work lo which I desire to iuviie uiiiiiiiiiiii. 

This tnonograpb is in the UBual quarto form, tuid 
pages, and is illustrated by sixteen lithoj;r:i[ihi-' j,liil.-i, 
executed in color. Theao last are devui. ' 
ttn of tbe embryo ; tu sections of tbe - 
tations of the rate uf growth', to the ii" i 
skek-lon of the yoiiug at various ffta*;i' 
tbe anatomy of thi^ adult. They Luohid.- ;il'J tiiji 
hullvri, A. auHlfalin, and A. oweni utv frrilowod, 
completely, through fourteen nirious stages of tlwlr 
iThole resulting in a very full enibryolugical chapter, 
worn important points arrived at by our author 
adult Aptrryx, as well m in adt»Dced emhryo*, 
by no means uninterrupted, as was originally mi 
caae by Nitscb; (3) that the lit^-ral apterial space 
function In connection with theattiiiideasiuniad by tbit 
sleep; (S) that the study uf the strucluiv of tbe 
lends Bupi>ort t« the view that the Rntilte are the di 
birds which possoased the powe.r of Bight; (4) tbe 
of Ihi! law of growth uf Apto'ipr. giving Ibe alngtw lo 
heatl, lieak, brain, stiTuum, and limb^ urrivo at tbolc 
dimensions, and the (comparative and relative ntl«« of 
(fij the specific and sexiuil dilTerenci«; {dt tho discovei 
mor« mn^clea in Ihn wing of the adult than Werv I 
Owon, our former aulbnritj on tbe euhjpcl; aud (7j tbe 
ot the pectcn in the eye dutii^ embryonic life. 

In conclusion the phytogeny is given, and undif ilioi 
ture arrayed tbe characters which go to Hupjiort tho viiiw 
(ipferjfjr is derivnl from a typical avian foroi capildi 
Fifteen characters are well chosen for that pur |< 
opposed one suggest^'] being llie total oli*ence !■( 
teryx. TIda rtmiiU is followed Uy a summnrT 
cbaractei-i dupporliuit (I) tbe derivatiun li.iu : 
type than ^listing bird*, and the en 
greater sppclaliaution than other birdw 
in a list nt the cloae of tbe monograiili 

(o during ll« jtroduution. Only one Am . 

tion«<l. and w^ uiuat believe that the iiiipuiUui 1 
" The Carpus and Taraus of Uirds" would bavi! i>> 
tu say not a word of a number of otbera. 

It remains for mu but to aay that th 
feesor Parker's will surely make Ha influenc* 



Wnekwoottvm aiiaiomleu iii oil qiinneti of the 
|E'llnn»gh ■ail capable «untHbulloo to Ibr ■iitijrct 

" B. W. BllUFKLDT. 



BOOK-REVIEWS. 
Jionimbtna. B; Ehun Nortod HottsFOBD. Hae- 
V Turk, HouKbiou, Miffllo, & Co., lt«I. 

isly imblifltipd volu[ui-, with ils iiDinerouB r«- 
tiflD* (if olij nmin, its [jhtiloj-tapliif vivMrs and ^iiKravinge, 
or DortsT'iTij reiuroB to tiie ari'an in tietvai.^ of IiIb Favorite 
tlMt In Uh oleveDth oeoiury iKe Nnrthiuen enlablishi^il an 
^tnaUfd citf on tUe site where Watutowti, JUftss.. uow 
Be belle>T«e that be hna discover^] its sionebuiU walls, 
fail Mone-paved streets, tinil the remaJOH of its dncka am] 
«. Other local anCiquarlos see in the«» rotuAliis merely the 
k af wme Uitms. ilraius, ami stoui^ fpncm o( the rjirly New 
d fitrax-'tH, nad It appearB thai Proteseor Hornforri has not 
Ml in {lenundinK aajv of thi^ teeiilt.'nl iiiveAtlKaiors of tbo 
MJitinn \if bnti so muoh at h^utl. Furtlieriuuiv. the luoet 
iui(i csrerol Btuclf of the Sagus of the Kortlinien's ru^ages 
vlca — that hj rrofesaor GiistuT ttiorm — ileciareH that Ike 
I ilo uot admit a! plnring the stjuthern limit of Ihiiir kx- 
fUi aontli of Nova Scotia. We must tlierefote Ktutn the 
|WiIiCt of " not proven." on the pvidenMi before iis. 
^knt: cm Historical Review of iln Elrment*. By CHi^leS 
iaaaa. Cblcago, S. C. Origgo & Co. 8 vola. 
hfORUS IB knuwd an a fertile writer on topics relating to 
Mi.amliiilbu author of "The Aryau Race" and Bome other 
' Id Uie Tolumee before us lie undertakes " Ui net forth the 
pbj of liQQinn progrcM nod indicate the evolutionary atepe 
Cb lb« wodd of man has passed upward from primitive 
If Co modern enlightment." 

irjing vut this plan he iielecta sueb anbjecte as Kovemoient, 
Ugion, bw, comrarrce, literature, and the arts, and por- 
|«1t icrowth rrijai a primitive form to that eondiiion in 
d them today. This is uaiially occnmpliahed in a 
•ire and satisfactory manner; hut the reader is not un- 
t lOHH, an he la repeatedly In llr. Alorrie's " Aryan 
fuiBli between fanciful hypotliesea of the writer 
pita uf utber inveetigators, for bit) pages offer no 
I, and bis assertions uRually go unsupported, 
r, however, it deaervea cowmemlntion. 

' AMONG THE FUBLLSHERS. 

r of PouM'ihlion hns just been ri-twived from 
nib|iBber&. Messni U. Appleton & Co.. New York, 
jdini has its mam ofllce in Rt. Petersburg, and is 
II engineer. Tbo title-page of the num- 
B Engllsb, but the text is printed In fifteen ditTer- 
) The purpose of PuMohiMwn ia to help those oon- 
« applied sciences generally in securing iururnmtion 
fbl BcCeotinc littfTuture in ibeir specialities. To do this. 
b|»I oonlains a elasKlfleit list of all new huuk* In all the 
n1 Jnn;rii:it-''-. " •tries of revif-ws of tl.r Uji'liriK si'ii-ntiflc 

■ urjr of theoiinleiil- ' ■ " i: :i) 

: ^I tn add III tbf^. . ' 

■ itifli- [irrioihcftlH. 111.' i' - 

<''>ntatnx l.JOd lith-- nC <v\v jmiI.Ii.-ih.imh, 

EilenU ~ of 37(1 prriodic^H. That it may 

nrw venture is only for Ihow inlrTMlnd 

I'ldd bp nienlioiicl that the siibjec-te tn- 

>^f In the physical ncieneea as null a» fn 

■liiny and gi-oUigy recelTe >omo attention. 

iv in ciitiig "III this initial niiinbcT, — a 

I M.juii M>n«iderlDv; the enotmoub 

rii^iuufaelori-- ill a iieriodical eon- 

■ 1 inturmaUun, — hut Ibe lollow- 

mUr- i; i.u lu rapid (uccesiion- Whether 

niiciiil Hueetts ur not Is tiMwr than wo 

Fvry one ttHerestinl riioald take the Ant 



opportunity fo^ eMuiinlng a wpy, to ux nbnhi-r it nifwls hta 
needs. Then* It siu-)i an enumioiwantimiit of matter helweett tlie 
covers that tlie tint Impreouon on lu U aomewhal appiitllriK- 
-Til,. !.'nhFi-.if,v Kxtinsii.o riun,-n„.m c,'.,.; .,. i,,-,,,,,,,,,. 



na lecliiivr, rl..'r> hiii.n ll-HI ii- .v.M.-lrinl nn-l 
to the CsDnbrlilge Byudicate, and liniTn ]S8fJ .. 
London Society, luia hnd iho b«t p^wrihle i<\-\ 

lug the new method, and of forming a jud^i <- 

fur the uaea to wbieh il b nppHeil. Tic begins with a 
ihc origin and gmwlh of the movement, then deocrilieit (bi; c 
m'fer of tbu audiences, the reoeptlun ••f t|i'' i'l-ii l>v mti^ujiii. 
the dgne of cnmestness displayed I ' 
Hr. Itoborts also dlsonsaee the ooi]<i< 
on the consoltilatiou of the work, i 
suits. No evsenlial fnet lio* bcou i 'i 1 1 , 
Eion which will ix.' left on lbi> mind', ol nu.-i T--M\>-i. ,>n>b;ility a 
that thtise connected nith t.he iiioveriicnt have done innch lo 
teeter and to wicisfy the desire of a very large numlier i>f personi 
for intelWtual tmining. There are certain rules- lumr of tbem 
rather difficult— with wblcb llie syxtem mmt bu brnuKht into ac- 
cord If it Js lo Iw capable of further dtvelopment; and iJiese are 
stated w-ith mnch force and preolnion in Ibe useful little volume. 

— Wllb the June number the Educatimml Hcvirw liegfns Ita 
second volume. Al this leaMrn, when many yoonjf men nre cuo- 
sidering whera they will study in Europe, the article on "The 
Present Cundilion of the German Unlversltiee," by Prufnunr Mni- 
toon M. Cnrtta, has a itniely interest. Other contributiont U) tb* 
number are: "Applications of Psychology in Education," by Dr. 
Mary Putnam Jaivbi. illustraied with twenty-one dlairramti 
"The American High School,'" by Ray Greene Uullng, piMldta 
of tlie American InntiLute of Instruction; and " The P.dllcation 01 
the Will," liy ProfpMiir J.Clark Murray i a discusaioo betwi 
Mr. Ailwrt L. Arey and ProfesBor Fernando Saiiford on " Tbo 
of Text-books in Teaching Elementary Science," and mui by S 
pcrinteadent W. H. Maxwell on "'TeacherB' Salaries." Tl» f 
views aee by ProreBSora Jaalrow of the University of Wlscoi 
Waggewer of the Univernitj of Texas. Vennblf ^.f ihu l.'c 
of Virgi nia, llenuog of Amliersi. Chnpln of V. 
the tJuiversity of Cmcinnntl. etc. The depni j r 
in Foreign Periodicals" Inchiilces ".SomeChur : 

Mind," ■■The School of Ibe Future," and "Tl- . 

taJ Languages at Berlin." 

— The "Annual Report" of the Director of the R^ynl Alfmd 
Ohaervalory, Mauritius, for tlie year i'^-i'.>, us i]ijL<i(-t in <> r. '-ut 
uumlo-r of A'n/urc, vliows that tln- 
munity from Rtormn. Tlie grcalv i 
won 81 rnllnn The nlmiwt lolnl 
the iwmtii Indian Ocean during III- ;■ 

drum a» another cootirmalion of the luvt ili.ti iUlw i^yduu 
fewest In number and least iiilvnae in Ifie yean of lisut « 
activity. The mean ttrmperature waa 0.'!'' below tlir averattii tiA 
tlu) laal fiftven yuan, and below Iheavern^ invvery mcuilli exct 
July and Octtilav. Tbe mnaimum obaile tein[<erature was 03.$ 
on March "il, uml the luinlmum SS 4" on June 18, Thn n 

was 8.-V1 V-iV-'^ iiImH..' Ih.r (iv^'ir,--, ill.' k-rriH' -1 



Totiona duly talnUaied. Tbe report also contain* obaerTatloOi 
made at the SerebcUrs and Bodrifruaa. 
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devoted to JaoifiKilr eooaiHneuia; Chapter 111., lo vegetable etm 
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>■ Ornmwoll'* FInt Spcvch in lib hfUaineuL" 'Tbmn ImHirtofur- attmupts to kpri: 
■M tboB^ origitml duriiuienlii, )u4VUi(>in! aluiml iiuMVAiblt^ to oesrful. F. M. lo 
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ITHE WEEK, 

: ^ oiMdMH JiMrMf c/ftoNNM, i,(h>ii(wY. ewmcf 

PCBLISHKO EVCxr FRIDAV 

[ U aa per V(ar. |i.oe Tor Paiu HobUu. 

rnS WKICK hB mtxrad <« It* KlbaTO ivw of 

— bthmUDCL KTcailT ImiimtvJ la rrarr nxpact, 



A SYSTEM OF 

EASY LETTEKIXG. 

Twun Ml lUOMvut birma at AIphkMu. Tb* 
■ti«n t> 1>* laltvrBit U (UtlllVd (DID Kl^uiB. wut 



UIDBOOK OF lETEOROUKllUL TABLES. 

By Asst. lltor. O. A. a.LXX». 

fnrfMMT Waldo MFSi " I bMiiilr r«Mm- 
B«in4 ibwu (o kll wioa-kMv Id nM>laMt>Io|if. 
■■J ikt Bi< k*« tniii HiiT «< 'lur AinorinM 
nwrieoroIviticU («n aJtocd to bv irilbuut ■ 

rrodoBor STiDtnu of Londuti wyb: " TIivt 
•r* tiDi|«iMit(iaBli)T T«liuibl« tivlfa, «U1i:d 
OMns be k<i>* banily, bbiI rvfilntrcd whia 

ID^C. BOWES, 47 Ufayette PL. Ilci Tort 
OFWHAT USE IS THAT PLANT? 
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SMITH'S "DICTIONAKV OP 
ECONOMIC PLANTS/' 

rr, iir..-«. «..V1, 

SCIENCE BOOK AGENCY, 

'1 L«(a(vlti> rU», :<■«• tark 




Publicationtortbe University of ^ 

Philology, Lileratui 



< kloilrnl bodiM. E. J. Rpnii\k 

Ills tmilciiUdsee llie mtttho) of 

' il SiutMUov«>miuviit. Oailltuil 

i>ntribttlii it ubuplor to Ibe bb- 

:i III Srnilh Corulina, nui) I'n)fr»- 
Iii4 gludy of Ibe pnlitiml itlnu 

_ Sllitil lli<-rnliin', niiil llm ^enii-nnniinl iiielBliuent nr Pro- 

leaan, HuukIiUMi, MiHllo, & Co. hav<> published ' ' Nolo : an 
Uopiil Cumcri uf Jttittri." by Ftroeval LovrM. It is ao ac- 
;of R juuroey Trum Tokyo to a cotuparativtl}' unknowu 
pp un tli(? wuiacm oun»t, a journey, bowt-i^r. wliidi iiruvtil 
I nnmi'cireiiful, tiffing to tbe inipiis8abilil<r ol cerla'm piirU 
iCOniitrv. Till' bunk fe wrUteii in od nfti^ctecl st.jle, irbii'b 
ko tiiir loste, while II givps coiujiarn lively liMJc information 
Ihp crtuDiry vieiliMl. Tbi antlior'n jwreonalllj' is Ihriipt cou- 



SCIENCE. ^^^H 3'i 

llniinllj' into tb^ fonvound— ti tmM Hiu boolu of Inret or* 
alloic^thpr too apt to havp, R«ndefs do not care a stnnr fiir th» 
aiiliior'd p«rnoaa1 duini[« and adventuren: irbot the; want b a 
d«!>«ripl ion of Uic counCrf viait«il and of tlie poople irfau Infaatiit 
it, anil U ia stnut^ lliat inivullm do nut rvnIiJtethU. Mr. Uttr- 
('ll's IxMik. buwHvvr. dM.-9 gire souie siioli in form At ion, if one Imm 
Iht pHtieoiM! to pick it out fn>ni tb« lufta^ ol Irrelevant matwr In 
wliich it is pinti«dileil. 

— PhfiiogTuphfire have 1(10 g Wt the ncwl of a pracUcal ipxt- 
book on pliolngntphic optics, tlmn which no aabject conueitvd with 
ihcir w.>fk w ntor* Iraponaat for them thoroitglily to luiderBtand. 
To moioi ihe (ij-owing demand for such a l^xi-inuik llii- Scu*ill & 
AdftUia (Company, of ltii» cily, ha»e just publishnl " l'hut»grn|>liic 
OpticB," liy W. K, Burton, Tbo liook is intended fiir tlic iim- oC 
botb piiofcHnionnl nnd iiiiiatciir, has kwxI illiistrnliong, i^iinif^litut lu 
iiiiintirr for the piiqii)#i- in vlr>w, iinil hboold add In ihi' cnmplpM- 
uew of every pholoK'^pbt'r's i-qoipuipiit. 



Exhausfion 



he phosphates of the system 
jconsumed with every effort, 
jexhaustion usually indicates 
of supply. The Acid 
Iphate supplies the phos- 
I, thereby relieving exhaus- 
^nd increasing the capacity 
Pleasant to the taste. 



POPULAR MANUAL OF VISIBLE SPEECH ANU 
VOCAL PHYSIOLOGY. 



H. n. r. llnDUES, 47 ■.KfltlroUv V\., R. T. 

PRIZE ESSAYS OF THE AMERICAN PUBLIC 
HEALTH ASSOCIATION. 

Pracllcal Sanitary and Bconatnlc Ceatlnv Adaul- 

- - ion. ofMoa. .-...-■ ^ 



wiux, St. Lonit. lS.a., siiyi 
r a( gTMt cerrtee in many 



m|ihlet fr^p. 
wilul W(r1ii, ProvldMc*. R. I. 



Inn of Substitutes and Imitations. 

im»IC.— Kp •nr» the wurd "Hon 
■■^lapiinlnluiilbnlaltrl. All oiliri 
pMtlaait, ^r\*T bdU in balk. 
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^ EXPERIMENTS IN AUTOMATIC WRITING.* 

well to state, at the outset of this paper, that it will 
found to contain anything new or startling. Nor 
seem to me that these characteristics are necessary to 
'ulness. For though such features have a value of 
wn in stimulating inquiry, and in forming matter for 
ation hy future investigators who shall have ascer- 
the principles or laws which, in our present state of 
;dge, we are only groping after, they at present rather 
nd than assist our reason. On the other hand, the 
re gain in experimental acquaintance with the psychi- 
? of existence in the living subject, the more likely of 
1, because the more easy of classification, will be those 
id faporadic phenomena which may be gleaned from 
rid of phantasm and of second sight, 
le, therefore, facts of all kinds are valuable to us, the 
opeful method of psychical research appears to me to 
1 from the known to the unknown, and from the 
to the complex, and thus, by studying the grammar 
arch, to find gradually the meaning of fact after fact 
at present convey no more significance to us than so 
undeciphered hieroglyphics. 

o person are we more indebted for showing us this 
» the knowledge which we seek than to Edmund Gur- 
hose experiments in hypnotism have thrown a new 
pon the constitution of human personality in the liv- 
m, and my desire, in the kind of experiments I am 
to record, is to follow humbly in his footsteps, 
omparing hypnotic experiment with automatic writ- 
B find both advantage and disadvantage. The advan- 
f hypnotism are, the opportunities for studying physi- 
il as well as psychical phenomena, the absolute control 
it gives us over the subject, unchecked by his self- 
lusness, fear of ridicule, and the like, and the greater 
y from conscious reception or prejudiced ideas which 
res us of as long as hypnosis lasts. On the other 
{^ranting the good faith of the automatic writer, we 
tain nearly as full results on t)ie psychical side, with- 
k, or the imputation of risk, to the moral or physical 
iing of the operator, and can pursue the inquiry at any 
noment and with no further appliances tlian a pencil 
sheet of paper. 

thing, however, is essential, and that is an unpreju- 
mind. In automatic writing we are confronted at 
ith a mysterious iucelligent agency, operating with- 
i conscious will or mental participation of the writer, 
3ject, as I am inclined to think, to suggestion in the 
t degree. Let it be impressed upon the mind of the 
that this seemingly extraneous intelligence is extra- 
.ne also, and it will respond to his ideas with the ut- 
delitjr. Let him believe that he is holding intercourse 
atan, and it will hasten to assure him of the fact, and 
p the assertion with profane language; or let him be- 

tnet of A paper b j Thomas Barkworth in the Proceedings of the So- 
Pajehical Research, April, 1S91. 



lie ve himself in communication with some other spirit, ce- 
lestial or terrestrial, and to the utmost of his own knowl- 
^g^* possessed or forgotten, will he be humored to the top 
of his bent. In all this we see just what might be expected 
from our knowledge, already acquired, of the workings of 
the passive consciousness. Like clay in the hands of the 
potter (this simile is appropriate in this particular connec- 
tion, but it would be far otherwise in a general description 
of the passive personality), the passive consciousness of the 
hypnotized subject accepts the part assigned him, and he is 
equally ready to believe himself a brooding hen or a water 
pump, and to spread his arms for wings or work them up 
and down for handles. In relating the few facts which 
I am about to describe, my principal object is, however, not 
to sustain or assail any theories, but to stimulate inquiry. 
My hope is that many persons may be induced to make ex- 
periments who at present hold aloof from fear of meddling 
with what is forbidden, or uncanny, or too serious for what 
they would deem trifling. In the journal for July I ap- 
pealed for assistance in these experiments, and from all those 
whom it reaches I only got replies from two gentlemen, 
neither of whonx, unfortunately, could use the planchette. Is 
there no one, then, among our seven hundred members and 
associates who has the gift, and can spare fifteen minutes 
now and then to make experiments and record results ? 

The oi)erator in the following eicperiments is a young lady, 
aged fifteen, an inmate of my household, and companion in 
study with my own daughter. We have, therefore, the best 
means of estimating her character and her bona fides, which, 
let me say at once, are, we consider, beyond a doubt She 
had not previously heard of planchette, and Spiritualism 
was, to her, a mere name. I took care from the first that no 
ideas of this kind should be instilled, and she thus ap- 
proached the subject without any foregone conclusion. 
Most of the experiments were made with the aid of a plan- 
chette. But latterly a pencil was used, held vertically be- 
tween the points of the fingers and thumbs of both hands, 
and once or twice the pencil was held in the ordinary way. 
These changes, however, did not seem to affect the result 
The first experiments were attempted by this girl, whom I 
will call C, in conjunction with her companion, but it soon 
became evident that the latter was merely a passenger, so to 
speak, and that C. was the real operator. She was therefore 
left to write by herself. Unfortunately she looked upon 
the whole thing as a great bore, and, as I was unwilling to 
press her, the exi)eriments have only been few and far be- 
tween. She never knew what she had written till it was 
looked at, and there was often some slight diflSculty in de- 
ciphering it. 

Thus the first question. Who are you that writer produced 
what at first I took to be mere scrawling, and C. shortly af- 
ter left the room. After she -had done so I took another look 
at this scrawl, and then at once perceived that it was legible, 
and that the name written in answer to the question was 
** Henry Morton.'' I at once followed C. upstairs, and 
asked her if she had ever heard the name, and she replied 
that it was that of a character in a Christmas play she had 
acted in, more than a year previously. Had the name, as 
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it easily might have, been that of some deceased friend, it is 
obvious what inference would have been drawn. I give the 
next three questions just in the order they followed on the 
next evening. (2) Why do you write? — A. Because I must. 
(3) What compels you to write? — A. I do not know. (4) 
Henry Morton, do you know you are a part of me? — A. 
Tes, I know. 

The last question, being asked in a tone of conviction, 
amounted to a suggestion, and was adopted accordingly. 
This docility was illustrated in other ways. For instance, 
the planchette, having taken to running straight off the pa- 
per after completing an answer, was told not to do so again, 
and at once complied. I should here say that all the ques- 
tions and instructions to the planchette were Urst dictated by 
me and then repeated aloud by the operator. 

Some spelling tests followed. C. is not good at spelling, 
and feels great uncertainty with difficult words. Her vol- 
untary spelling of such is very hesitating, and does not 
therefore give any suggestion to the passive consciousness. 
The two personalities acted, therefore, independently of one 
another, with some curious results. I will give one instance. 
(7) Spell psychical. 

A voluntary attempt was first made. Result: **Sicickle." 
C. was not told whether this was right or wrong, but was 
told to try planchette. Hesult: **Cicicle.'' 

Some questions in mental arithmetic were put, the plan- 
chette being instructed to write the answers only, without 
any calculation. I am informed by her governess that C. 
has but little arithmetical capability, and is backward for 
her age in this subject. Bearing this in mind, I think the 
results were noteworthy. Directly the question was put the 
instrument began to write the answer. (28) Divide 264 by 
16. 

First of all an attempt was made to work the sum volun- 
tarily, and, with some delay, the answer given was *^ 17 odd," 
which was wrong, but on planchette being appealed to it at 
once wrote ** 16 and 8 over," which was correct. As we had 
many instances of the passive intelligence thus excelling the 
primary activities of the mind, I may take this opportunity 
of saying that it is quite in accordance with what I had ex- 
pected, and have elsewhere spoken of, but whether this 
superiority is essential or accidental, whether, that is, it be 
due to greater power or to greater concentration, cannot at 
present be determined, at all events evidentially. (12) Divide 
187,981 by 13.— -Answer, 14,463. 

This is wrong by three only, and, considering the normal 
powers of the operator above-mentioned, I think it a some 
what remarkable answer. 

I now come to a class of questions designed to test the 
memory of the passive consciousness. ** What happened on 
the 1st of June ? " This question was asked in the last week 
of July. I chose the date at hazard, and neither C. nor I 
had any recollection of it. But planchette answered "' Went 
to church," and we then got an almanac and found that the 
1st of June was a Sunday. This kind of question was often 
tried with inconclusive results, but never with incorrect 
ones, except on one occasion. Being asked in October what 
happened on the 13th of July, the answer was *^ Monday 
lessons." If planchette thought the day was Monday, it is 
rather curious that it should not have said simply ** lessons." 
In reality, however, the day was a Sunday, and it would be 
not impossible that 0. had during that Sunday been worry- 
ing herself about the following day^s work. The manner in 
which the word ** lessons" was written was a curiosity. 
After writing ** Monday," the tail of the y was brought back 



with elaborate flourishes, and the first s in ''lessons" was 
written; then the e and the I were written backwards; then 
the pencil was carried forward with more flourishes and 
gyrations to the second 8, followed by the other letters in 
their order. So florid was all this scroll work that it took 
much care to find afterwards what route the pencil had 
taken, though the word was entirely legible. 

(14) ** Who conquered Peru ?" The answer to this was 
written ** Spires," and such an answer being unintelligible, 
planchette was made to repeat it, with the same result It 
then occurred to C.'s governess to fetch the volume of Col- 
lier's History which C. had been reading three months pre- 
viously. At the head of one of the chapters was a table of 
dates which she had (at the time) learnt by heart, amonf 
which were the following consecutively: Reformers called 
Protestants at Spires, 1529; League of Smalcald, 1530; Pizano 
conquers Peru, 1533. The name of Pizarro, which C. had 
forgotten, is placed in priot exactly below the word "Spires."* 
and in this way the two words fell together under C.'s eye, 
and became indelibly associated in what I have elsewhere 
ventured to call the pictorial memory of the passive con- 
sciousness. The next experiments I shall describe exhibit 
memory in another aspect. (11) Tell me something I don't 
know. — A. You have a shot in your eye. 

On examination, I found a small blood-speck on the ma^ i 
gin of the iris of one eye. This C. assured me she had no j 
idea existed. It is probable, however, that she had at some 
time seen it in her looking-glass when her mind was ocea- 
pied with other matters. 

(17) Tell me something more. — No answer but scrawUog. 
(18) You must write (peremptorily). — A. Frank Headlqr 
ill. (I have altered the name.) In answer to inquiri€i,C 
said this was the name of a boy she had met at the ttmk 
two years before, but she knew no more about him, noiem 
where he lived. Accordingly, the next question wai.(ll) 
What is Frank Headley's address ? — A. Lord Maj«^ 
walk. 

C, who lived near York, thought there was a street d 
this name there, but was not sure. It was not till she west 
home for the holidays that she ascertained, through matml 
friends, that Frank Headley went to school in Lord MayorV 
walk, so that planchette was found to have answered eo^ 
rectly. The explanation suggested is, that, when be met ber 
two years previously, he had mentioned this and she had 
forgotten it. Planchette, however, was unable to give the 
number in Lord Mayor's-walk, which perhaps he had never 
told her, and when asked what he was ill with, replied *'Cold 
in head." 

Some experiments were made with the right and left hands 
consecutively; thus, (27) Give the name of one of the princi- 
pal Elizabethan statesmen. (Right hand answer) — Walpole. 
(Left had answer) — Walsingham. 

The last group of questions asked referred to subjeeti 
which it was certain C. did not know and never had knowa 
For instance, **What is the price of Egyptian Unified!* 
''What is the second Christian name of So-and-so?^* etc. 
Jn variably these questions produced no reply; the instrument 
only made scrawls. It may be possible, however, that had 
an answer been insisted on, one would have been written (tf 
in the case of Frank Headley^s alleged cold in the head), and 
necessarily an incorrect one, because of the writer's ignonnfle 
of the facts, combined with the effects of suggestioa oooi- 
pelling an answer of some kind. This I am indined to thsnk 
may be the explanation of Mrs. Newnham^s anairan note ^ 
her husband's cross-examination (PrcMMrfiiigs, m., 7-41: 
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" PhanUBtna of Ibe Living," I-, 63-71) — answers which 
he says were foreign to the conscious intelligence of either 
of them, and which contained an attempt at deliberate in- 
vention rather than plead guilty to total ignorance. If, 
under suggestion, a hypnotic subject were told to jump over 
a house, be would not be able to do it, but be would jump 
as high as he could. 

Among miscellaneous questions one only is worth record- 
ing. It was, "Are you the spirit of my grandmother ?" 
This was the only time the idea of spirits was introduced, 
and as it was obviously put jestingly, it did not convey any 
leal suggestion of their agency. The answer accordingly 
was, "'No, I was in "; and heA followed a remarka- 
bly well-executed outline map of Africa, such as few persons, 
and certainly not C, could have drawn from memory: every 
important bay and promontory being— as we found on com- 
parison with the atlas — correctly shown, and in due propor- 
tion. At one point only was it in error. 

The explanation was not that C. was guided by some de- 
funct geographer or Africander, but that she had been getting 
up the geography of Africa that morning with the aid of the 
map; and thus bad the pictorial memory of the passive per- 
sonality, unconsciously to herself, recorded, and ^produced 
this complicated observation, which she had made without 
efTort, and which was merely incidental to her task. 

Such are the few and slight experiments which I have 
ventured to lay before the society. I liave done so mainly 
(or two reasons; Rrst, the hope that sufficient interest may 
be aroused in those who hear of them to induce other and 
more important essays iu this interesting method of investi- 
Ifation; and, second, to indicate the linos on which it may, 
I think, be most profitably pursued. It would seem that 
nothing is ever realty forgotten, though the bygone memories 

■oked by pencil, or crystal, may appear so new and strange 
t we fail lo recognize them as ever having been included 
i'eiiF experience. 



EXTENSION OF UNIVERSITY TEACHING. 

The American Sociely for the Elslension of University Teaching 

wtw founded in response to a deeply felt want for a national asao- 

oialion which might assist in promoting the work of university 



The friends of popular education feel that the time has come for 
ft better utilisation of the facilitie.') for instruction which are to be 
found in our existing eilucHtional institutions. 

Our common achoots. academies, bigb aohools, colleges, and uni- 
versities offer good opportunities for an education lo those who 
are able 10 atlend tbem for twelve or fifteen consecutive years. 
But tbe petamis able to do this iu our communities form a very 
small fraction of the population. The average child can attend 
school only four, or at most Hve, full years, — a period barely 
sulBcient to make a beginning in the rudimenta of au education. 
Tbis IS a signiScant fact, and it justifies tbe statement that the 
great mass of tbe community are in large part cut off from any 
direct participation in the higher branches of science, tor the cultiva- 
tion of which dur advanced institutions of learning nre organized. 

The credit of recognizing this fact in all its significance, and of 
determining to change it, if possible, is due to the English univer- 
Bities. In order lo test whether it were not practicable to utilize 
the magnificent facilities of the old English centres of learning for 
the purposes of popular instruction, a movement was organized to 
which the name of " University Extension " was given, and « hich 
Involved sending out lecturere and professors from tbe universities 
to give courses of inetructlon at various places ibroughout the 
country. The effort was crowned with success, and has attracted 
nni venal attention. 

the Srat communities to recognize tbe possibility for 
work in the UnilPd States was lh| cily of Philadelphia, For 
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the purpose of testing whether there was a general demand for 
university extension, a call was issued for a meeting of those citi- 
zens interested in the movement. As a result, a local society was 
OFKanized in order to make an experiment in and around Phila- 
delphia. Having assured it«elf of the co-operation of the professors 
of the coUeges and universities in or near the city, including the 
University of Pennsylvania, Princeton University, Bryn ^wr. 
Haverford, Rutgers, and Swnrthmore. tbe society fent its secretory 
to England lo study the movement there and make a report, and 
submit plans of arganization. 

The services of Mr. Richard O. Moulton of Cambridge, England, 
were secured, and, aided by professors from the above institutions. 
systematic instruction was undertaken at several different points 
in November, 1890, The success far exceeded all anticipations. 
Over forty courses of instruction, embracing two hundred and Hfty 
lectures, were given, with an aggregate attendance of over 30,000, 
thus surpassing all English records. The demand for courses from 
a distance was so gieat that it could not be met, 

As a consequence of tbis experience it was determined to estab- 
lish a national society to aid in the inauguration and prosecution 
of this great work, and to do. as far as possible, for the country at 
large, what the local society has done for Philadelphia. The co- 
operation of a large number of representative institutions was 
assured from tbe outset, and tbe number of institutions committed 
to tbe movement is rapidly increasing. 

The American society proposes to collect information as to the 
experiments now going on in tliis work in the various parts of tbe 
world, and make it accessible to all who are intermted in tbis 
movement. It will, as far as |XMsibIe, form branch societies to 
take up and push the work in and around their localitiet;. It will 
try to secure a staff of persons trained by actual experience in 
organizing and lecturing, who may be placed at the disposal of the 
local societies to assist tbem in organising and prosecuting the 
work. It will strive to make every college and university in 
the country a centre of university extension. 

It is conlidently believed that nniversity extension will not 
only aid greatly tbe progress of popular education by allording 
vastly increased facilities for study, but will also benefit the col- 
leges and universities by exciting a wide-spread interest in the 

The association proposes to publish a jonrnal. to be called Utii- 
Vfrsily Extension, wlilcb will serve as a medium of communica- 
tion tietween the national society and the local brancbe^i, and will 
give full information as to the progress of the work in all (lartR of 
the country. 

To do this work efficiently will require large funds. The only 
sources of income at present are tbe fees of members ($5 annual 
fee, ^30 life- membership fee) and the voluntary contributions of 
friends of the movement. The membership fee and all other con- 
tributions may be sent, payable to tbe order of Frederick B, Miles, 
Treasurer of the American Society for the Extension of University 
Teaching, 1602 Chestnut Street, Philadelphia. All other com- 
munications should be sent to the General Secretary, George B 
derson, 1003 Chestnut Street. 
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Beoinhino with theclass entering in September, 189^, tbe regular 
course necessary to obtain the degree of )1, D. at the Harvard Medi- 
cal School will be four j'ears. A similar cbsnge in tlie course of 
medical study is proposed at the University of Pennsylvania. 

-^ Mr. James E. Keeler has been appointed director of tbe 
Allegheny Observatory, succeeding Mr. S. P. langley, secretary 
of the Smithsonian Institution, who recently resigned tbe direc- 
torship of the observatory. 

— Tbe Kenwood Physical Observatory, Forty-sixtli Street and 
Drexel Boulevard, Chicago, will he dedicated on Monday evening, 
June 15, at eight o'clock. Addresses will be delivered by Profes- 
sor C. A. Young of Princeton. Professor G. W, Hough, and oih- 

~ A special Inquiry was made in the census of last year as to 
the vital statistics of the Jews iu this country. Returns were re- 
ceived from 10,8tS Jewish families, representing 60,630 penons. 
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According to the Sanitary Inspector, the death-rate obtained from 
the figuree is one third less for males and one- fourth less for fe- 
males than among the rest of the population. On the other hand, 
the marriage and birth rates are low. 

— A singlar case of spontaneous combustion is reported, where 
a painter engaged in a mill removed his overalls at 6 p.m. to go 
home. At half-past eight the watchman, discovering smoke in 
the mill, summoned the engineer, and together they searched the , 
premises carefully, tracing the smoke to a small room in which 
the overalls were discovered, and in one pocket was a bunch of 
greasy waste that had ignited, showing, says Architecture and 
Building, that spontaneous combustion may ensue in less than 
three hours if the conditions are favorable. 

— It is proposed to hold in the club-room' of the Appalachian 
Mountain Club, Boston, next autumn, an exhibition of botanical 
specimens, given or loaned for the purpose by members of the 
dub or their friends. All persons who are willing to aid in this 
matter, whether botanists or not, are requested to communicate 
with the councillor of natural history of the club, or with Mr. 
Walter R. Davis of the excursion committee. It is hoped that 
many specimens may be obtained during the summer, especially 
of plEmts distinctly Alpine in habit. 

— Professor S. P. Langley of the Smithsonian Institution an- 
nounces that there has been established, as a department of the 
institution, a physical laboratory, which has been furnished with 
specially designed apparatus for the prosecution of investigations 
in radiant energy and other departments of telluric and astro- 
physics. The communication of new memoirs bearing in any 
way on such researches is requested, and for them it is hoped that 
proper return can be made in due time. All scientific men will 
rejoice in these improved facilities for the continuance of Pro- 
fessor Langley's famous investigations. 

— Bulletin No. 17 of the Kansas Agricultural Experiment Sta- 
tion gives the results of three years* exx>eriments in the artificial 
crossing of a large number of varieties of corn. The different 
races — as dent, fiint, soft, sweet, and pop corn — were all crossed 
with difficulty. The effect of the cross was seldom visible the 
first year, but the second generation showed very generally 
ears more or less completely blended, often exactly intermediate 
between the two parental types. The product of the third year is 
generally true to the seed planted; that is, by selecting diverse 
grains from any ears, ears are obtained with grains usually like 
those planted. Any desired form of a cross can therefore be per- 
petuated. 

— A letter lately received from Emin Fasha by one of his orni- 
thological correspondents in Europe is dated from one of the larger 
islands on Lake Victoria Nyanza in November last. According to 
Nature, it is full of details about birds, in which, as is well known, 
the Pasha takes the keenest interest, and alludes especially to an 
apparently new Oralline form, with three toes, met with in that 
district. Emin was on the point of starting southwards into the 
territory near the north end of Lake Tanganyika, and is now 
probably somewhere in that little-known country. He had been 
joined by Dr. Stuhlman, a young naturalist of Hamburg. Dr. G. 
Hartlaub of Bremen has just published a memoir on the birds col- 
lected by Emin during his return to the coast with the Stanley 
expedition and his subsequent sojourn at Bagamoyo. The speci- 
mens are referred to 140 species, of which eight are described as 
new to science. 

— The curve shown by the graphic daily record of the magnetic 
declination, or variation of the compass, at Washington during 
the exceptionally severe magnetic storm that occurred about the 
middle of May, is of special interest. Beginning at 7 A.M. on the 
13th, the magnetic disturbance attained iU maximum between 6 
and 11 P.M. of the following day, and again between 4 and 10 a.m. 
of the 15th, not Anally ending until the 18th. During this storm 
the direction of the magnetic needle changed 48' in 9^ hours. A 
correspondingly large disturbance was indicated by the instru- 
ments registering the horizontal- force component of the earth's 
magnetism. A marked feature of the storm was an oscillating 
movement of the north end of the magnetic needle to the east- 



ward, attaining a maximum departure from normal of 85' on the 
14th, between 6 and 11 p.iCf accompanied by a large decrease in 
the horizontal-force and increase in the vertical oomponeot 
During the afternoon and evening of the 15th the north end of the 
needle was deflected to the westward, accompanied by a decreais 
of horizontal force even greater than during the evening of tbe 
14th, and a corresponding decrease in vertical force. 

— Serafini and Arata have made some investigations to de* 
termine the correctness of the belief that the foliage of trees iM 
some influence in filtering out the bacterial contents of the it* 
mosphere. Their method of procedure, says the Sanitary Jiiy» 
tor^ was to determine the number of bacteria in air under miim 
before and after it had reached the woods. The barometiiBl , 
pressure, direction and strength of the wind, temperature at ii 
edge and in the midst of the woods, humidity aad ramfi4 
were all taken into consideration. As the number of observalioH 
was only forty, the investigators give the results with some » 
serve, nevertheless they believe that they are justified in *fflrmiiy 
that forests do exercise the power of straining out the bactem 
that are brought to them by the wind. 

^— Mr. C. Powell Karr, an architect of New York City, has ex- 
tended his courses of home study in architecture. The instraction 
is conducted by mail. When these courses were initiated in 1887 
they were established to aid young men and women, who, while 
holding a preference for architecture over ite sister arts, have been 
denied an early opportunity of preparing themselves for their 
chosen work. At the present time, when so many unfversitiee 
have thoroughly organized and flourishing architectural connes, 
it would seem almost superfluous to supplement them by sudi a 
series of courses, but there is a great advantage in entering the 
collegiate life well equipped and thoroughly enlightened, and 
many have availed themselves of this system. It has been fbaod 
also that there are a limited number of young men and womeD 
who are now engaged in pursuite allied to architecture who could 
and would avail themselves of these cDurses, and for them ee|ie- 
cially the revision has been made, the courses expanded and mrrf? 
individually applicable to the advancement of their profconiill 
and business interests. Among the studente are found carpeiiBi 
masons, builders, contractons, professional draughtemen, aRl&> 
tecto* superintendents, and even practising architecto themselm. 
Architects have been quick to respond to the advantages offend 
them by the course in architectural engineering, as they feel the 
necessity of being in touch with the practice of the profession io 
the metropolis, and of having a living reference upon questions of 
difficult construction or technical procedure that may arise at t 
moment's notice. 

-^ The evil repute of the cat still clings to him, says the Ilhu- 
trated American, A Finisterre cat which has served nine masten 
in succession is believed to have the ri^ht of carrying off the sool 
of the ninth to hell. In Upper Brittany there are sometimes seen 
enormous cats engaged in holding a meeting. If any one pre- 
sumes to intrude upon their presence, they surround and tease 
him for a time. Then a long needle is driven into his heart and 
he is dismissed. Hypochondria ensues, and he slowly wastes 
away. A black tom-cat, says a Russian proverb, at the end of 
seven years becomes a devil. A J^reton farmer, who neglected to 
teke the usual precaution of putting his tom-cat to death b^oie 
it completed its seventh year, was found dead in bed one morning) 
with his throat terribly torn. Suspicion fell upon innocent p^' 
sons, who were likely to be hanged on circumstantial evidence. 
Luckily, a boy observed that the cat of the house was always 
watching the corpse with eyes that blazed with rage. So he f^^ 
tened to the dead man's arm a string, the end of which hedropV®^^ 
through the window into the yard. Then he told the police ^ 
watoh the body secretly, while he pulled the string. They did ^' 
When the boy gave the string a pull, the corpse's arm jerl^^^ 
The cat imagined its master had revived. With one boun^ 
sprang upon the bed, and furiously tore away at the cor 
wounded neck. Whereupon it was condemned to be burned al* 
and the suspected persons were set free. It is believed th^^' ^ 
cat's viciousness depends to a great degree upon the lengtJ^ — 
its tail. If the end of its tail be cut off, it is unable to t^ 
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THE ACTUAL NUMBER OF TUBERCLE BACILLI 
WHICH MAY BE PRESENT IN TUBERCULOUS 
SPUTUM. 

Dr. Gbobob el F. Nuttall of Johas Hopkins Univer- 
sity, in the last number of the ** Johns Hopkins Hospital 
Bulletin/'* describes at length a method by which he has 
been able to make accurate estimates of the actual numbers 
of tubercle bacilli present in tuberculous sputum. His com- 
munication is accompanied by cuts of the apparatus used. 
The methods heretofore employed for estimating simply the 
relative number of tubercle bacilli in sputum are condemned 
as unscientific. NuttalKs observations for the first time give 
us an idea of the enormous number of tubercle bacilli which 
a patient may expectorate in the course of twenty-four 
hours. 

In three cases undergoing the Koch treatment observations 
on the numbers of bacilli in the sputum were made every 
faw days. In the first case the patient expectorated two 
luUions of tubercle bacilli during the twenty-four hours; 
after the patient was inoculated with tuberculine the num- 
ber of bacilli rose to three and four billions; after the inocu- 
lations ceased the number fell again to two billions. 

In the second case the number of bacilli in the sputum 
varied between twenty and one hundred and sixty-five mil- 
lions on the days preceding the Koch inoculations^ rose 
irregularly to two hundred and eighty-three millions after 
the first inoculation, and fell to only two hundred and sixty- 
five thousand by the time the sixteenth inoculation had been 
reached. The third case showed a decrease from seventy 
millions before the inoculations to twelve and nineteen mil- 
lions after treatment had commenced. 

A great rise in the number of tubercle bacilli in sputum 
was observed in one case (which was not undergoing the 
Koch treatment) to occur simultaneously with the appear- 
ance of elastic tissue. The number of bacilli in this case rose 
from between three and four hundred million^ to over four 
billions. ! 

1 A Method for ttie Estimation of tbe Actual Namber of Tubercle BaciUI in 
Tuberculous Sputum. WtUi a Note on tbe General A ppllcadon c f tbe Method 
Id BttCteriolocT- By Georf« H. F. NuttalU M.D., Pb.D. iQortincen). Reported 
*>efore tbe Jobne Hopkins Hospital Medical Society, April 6, 1891. 



The accuracy of the method is shown by a numbtf of ( 
trol and culture experiments. Nuttall belieres bis nel 
will prove valuable in any experiments where it is den 
to introduce a de6nite number of organisms into col 
media, disinfectants, etc. In point of accuracy it &r 
passes tbe loop method generally employed. Wi^ i 
organisms as the tubercle bacillus this method wilfco 
the experimenter to determine the number he is ioocok 
into an animal in a way that has not been possible Wk 
Inoculations made under such conditions will cleufyA 
the difference in degree of virulence possessed bj fvi 
organisms, as also the relation between the numbaiOi 
teria introduced and the progress of the disease. Tbiiii 
finally brings us a step nearer to solving the problem fl 
significance of involution and degeneration forms of 
teria. 



COLOR-PHCXrOGRAPHY. 



At the reading of a paper on '* Cbromo Photography in 
Uce,*^ by Leon Vidal. before a recent meeting of the Pbotogi 
Society of Great Britain, in London, a coUedion of ] 
mechanical pictures in color was shown, from different coci 
and made by different processes. According to the Britiak 
nal of Photography, the majority of the examples sbowi 
far in advance of anythiog of the kind produced ben^ofore 

Tbe journal mentioned goes on to say that the majority 
pictures are produced by methods analogous to ordinary d 
printing processes, inasmuch as different matrices are usedi 
different ooiors. The printing plates or stones being made 
or less by the aid of photography, as an incentive to experi 
in this direction, the journal indicates some of tbe metbo 
which prints in color may be obtained, and probably the «i 
which the majority of those exhibited were made. 

In 1876 M. Dncoe Duhauroo patented a method whidiltle 
*' photographs in colors."* His method was to obtain tkmi 
tives of the subject, one by green light, another by yelis,t 
third by violet light, by means of colored pcreens ; auritt, c 
and chlorophyl being employed as different color aesa 
From the three negatives thus obtained prints were madeoe 
transparent media, prepared with the complementary cokN 
then s'nperimpC'Sed on each other. The late Mr. W. R Woi 
devised a process for producing prints in color. It was thi 
made a Woodbury print on paper which had previously b 
appropriate colors printed upon it by lithography. By this | 
Leon Vidal, some years ago, produced some excellent woi 
evidently does so still, as proved by the specimens exbibitec 

Another plan is to take three or more negatives of tb( 
subject, and then stop out by hand in e;icb certain portions 
senting the various cofors. finally using these negatives to p 
printing plates or stones for successive priniings, as in the < 
chromo- lithography. By thi^ system chromo-collotypes bav 
been made. 

Messrs Goupil & Co. have for some years past been pro 
photogravures in C(»lors in one printing from a single plate, 
method is this. The intaglio plate is inked in with differe: 
ored inks applied locally as required. This method is a son 
tedious one, and necessarily requires considerable artistic s 
the part of the printer. Notwithstanding this, the fim 
shown many excellent examples from time to time in the 
Uons of the Photographic Society. Instead of applying di 
colored inks on the same plate.' it is obvious that separate ii 
plates can be prepared for the different colors and used foi 
rate printings. 

In his jv^i^er Leon Vidal alluded to tlie original method 
P(>rim(H>sing a Woodburytype in monocn>me on paper printe 
suitable colors by lithography, and al^o treating similariy ( 
pai>er by imposing upon it a collotype print, as being the I 
practice. He also expressed the opinion that the claimi» 
had lieen put forwanl by some, that the effects of nature oo 
obtained by tlu" photographic selective character of the neg 
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out the necessity of retouching or masking, could not 
?d. 

;he cheapest processes of chromo -photography is that of 
rom half-ton^ relief blocks. Several examples by this 
ere shown in the exhibition. The blocks may be made 
(rent negatives, representing the different colors, as in 
lesses; or they can all be made from a single negative, 
3 cutting away certain portions corresponding to the 
required in that particular block. 



THE EGG-PLANT. 



:-plant seems to have received little systematic attention, 
n gardeners or students. Yet it is an important and in- 
»Iant, and there are indications that it can be considera- 
ed by treatment. This is clearly shown by the results 
and experiments made at the Ck>rnell University Agri- 
xperiment Station, by L H. Bailey and W. H. Mnnson, 
I in detail in Bulletin No. 26 of that station. Their 

the egg-plant began five or six years ago, but three 
i consumed in learning how to grow it. During the last 

they have grown all the varieties procurable in this 
n France, and in Japan. 

*( difficulty in growing the egg-plant in the North is the 
of the seasons. It is only by starting plants early and 
ig a vigorous growth that the large sorts can be fruited 
ily. The plants should be started under glass from the 
March to the middle of April in a warm house. The 
e of failure during the early experiments was the lack 
forcing house. In the cold and small house at the dis- 
le experimenters the plants grew slowly, and when set 
»rs they were not of sufficient size and vigor to begin 
once. The seed is sown in *' flats *' or boxe9, and when 
ue leaves are about half an inch in diameter — which is 
onth after the seed is sown — the plants are pricked off 
ich pots. As soon as the pots are filled with roots, the 

shifted into four-inch pots. Indifferent success was 
in transplanting into other flats, as the plant is most 
lecked when placed in the field, from the greater in- 
3 roots. It IS imperative that the plants should not be- 
ftwn.*^ The plants are transferred from the four- inch 
i garden from the first to the middle of June. The early 
not so seriously injured by a check in growth as the 
late sorts, and they can therefore he handled with lees 
ise sorts can be started two weeks later than the others 
e but one transplanting. The effects of early and late 
^ shown in the following experiment. 
' several varieties were sown March 27 and May 15. On 
f September they presented the following differences: 
e, priant round purple, and long white from early sowing 
uctive, but few or no fruits had formed on the plants 
sowing. Early long purple and round white from the 
g were fully as productive as those from the early sow- 
ly dwarf purple gave best results from plants started 

This shows that there is little or no gain in productive^ 
le small early sorts from very early sowing, while the 
s profit by it. The black Pekin, which is one of the 
eties, proved an apparent exception, however. Plants 
ly 1 gave belter results than those started earlier, but 
; was satisfactory. The unsatisfactory results from the 
ng may have been due to the loss of the first flowers 
' the transplanting. Transplanting usually has the ef- 
^ping plants growing, to the detriment of the flowers; 
lants which are in bloom when removed to the field are 
p the flowers. It is important in the large sorts to in- 
Irst flowers to set. 

t soil for egg-plants is a heavily manured rich sandy 
ot too light, — which contains an abundance of humus 
s moisture. The large kinds were set three feet apart 
, although they can be set somewhat closer if land is 
lable. The ground should be thoroughly cultivated 
it the season. The patches were run through lightly 
rultivator at least twice a week. 



The worst enemy of the egg-plant is the potato beetle, which 
prefers egg-plants to potatoes. The egg-plant grows slowly, and 
any injury to the young plant is overcome with difficulty, if at 
alL If the plants are seriously injured when first set out there 
will be little use in attempting to fruit them, especially the large 
kinds. Paris green, one pound to 100 gallons of water, is used 
for spraying. 

It is rare that all the plants in a large plantation of the com- 
mon or late varieties mature fruit, and such kinds as black Pekin. 
New York, and giant round purple rarely mature more than two 
large fruits to the plant in the latitude of the station, and often 
only one. The early dwarf purple, early long purple, and other 
early and medium varieties, mature from four to eight fruits 
without difficulty. The value of any of the late varieties depends 
very largely upon the uniformity with which all the plaints in any 
lot set and mature fruit. The value of continuous and careful 
selection to this end was illustrated in the behavior of a large 
plantation of crosses last year, in which a large percentage of 
the plants were entirely unfruitful, showing that a promiscuous 
lot of seedlings is likely to be unproductive ; and in this case these 
were crosses between productive parents. Breeding plants of uni- 
form productiveness is the most important field in ^gg-plant ex- 
perimentation at present. 

The results of the experiments may be summed up ad follows: 
(1) Eigg- plants are adapted to cultivation in the North. The 
requisites of success in growing them are theee: early starting: 
warm quarters ; vigorous plants ; rather late transplanting to the 
field; warm, rich, and rather moist soil; constant attention to po- 
tato beetles; frequent cultivation. (2) The best varieties for pri- 
vate use are early dwarf purple, early long purple, white Chinese, 
with perhaps black Pekin for late. (3) The best market varieties 
are New York improved and black Pekin, with perhaps early long 
purple for the first demands. (4) In crossing different races of 
egg-plants, the purple-fruited types appear to be stronger in their 
power to transmit color to offspring than do the white-fruited 
typee; and this appears to hold whether the purple type is used 
as the staminate or the pistillate parent. (5) The white-fruited 
types appear stronger in the power to transmit form and produc- 
tiveness. (6) Fewer seeds are produced by flowers artificially 
pollinated than by those left to mature, even though an excess of 
pollen is used. (7) It is probable that the egg-plant may be in- 
cluded among those plants which are capable of producing fruit 
without the aid of poUen. 

As some of the neglect of the egg-plant is doubtless due to the 
fact that cooks are not familiar with it, the following recipes for 
cooking the fruits are recommended by the experimenters at Cor- 
nell as reliable. (1) Cut in slices crosswise, not over a half inch 
thick, and parboil in salt water about fifteen minuted ; then re- 
move, and fry in a hot spider in butter and lard. (2) Cut into 
slices a quarter or a half inch thick and lay in strong brine for 
two hours; then wash very thoroughly; sprinkle with brown su- 
gar, pepper, and salt, and fry slowly to a dark brown (8) Cut in 
two lengthwise, remove the seeds and pulp, and All with dressing 
made of half a teacupful of bread crumbs, one teaspoonf ul of but- 
ter, and salt and pepper to taste ; lay the halves side to side in a 
dripping pan, add a little water, and bake nearly an hour. (4) 
Pare, cut in thin slices crosswise, and soak in salt water for eight 
or ten hours; dry on a towel, dip in beaten egg, and roll in bread 
crumbs, then fry slowly in hot butter until the pie<5es become a 
rich brown ; serve hot. 



THE LOCUST PLAGUE IN ALGERIA. » 

On the 13th of May last I was travelling with my husband 
through eastern Algeria. At six o*clock on a lovely summer's 
morning we had taken the train from Algiers, mftHtig our way 
along the shores of one of the most beautiful bays in the world, 
its blue waters shining in the early sunlight beneath the wooded 
heights of Mustapha, studded with its white Arab villas. We had 
left behind us the Maison Carree, where Cardinal Lavig^rie's 
P^res Blancs make the best of both worlds in manufactoring ex- 
cellent wines, and in preparing for their life of self-denial in the Sa- 

1 Eveljn Frances Bodley in the Contemporary Review for June, 1891. 
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hara. By nine o'clock we had reached M6nerville, where the fertile 
plain of M^tidja ends, and the mountain country of the Kaby les be- 
gins. We were toiling up a steep ascent, when the order was given 
for all the passengers to alight. There had been a landslip, makiug 
the passage of a viaduct dangerous, so we had to get out and 
walk across it while the train cautiously followed us. Suddenly 
a cry was raised: '^VoUd^ les sautereUes,^^ and there before us, in 
the transparent air, looking like a summer snowstorm, we saw 
approaching a dancing cloud of winged particles. It was the ad- 
vance guard of the dreaded locust army marching on Algiers. 

For weeks nothing had been talked about in the neighborhood 
of my old home but *< les sauterelles,'^* Everybody, French, Eng- 
lish, or Arab, who owned a vineyard, or even a garden, was cal- 
culating the chances of the approach of the invading scourge, 
sometimes in a manner not intelligible to strangers. There was a 
lady not long arrived from England, whose knowledge of French 
was limited, and who asked me: ** Who are these people, the 
Sauterelles, of whom every one is talking, but whom I have not 
yet met ? " The day before starting on our journey I had been 
present at a wedding at one of the loveliest villas in Mustapha, to 
which the governor-general. Monsieur Jules Cambon, had come, 
on the very morrow of his arrival, to show his regard for his Eng- 
lish friend, the bridegroom. When it was rumored that his ex- 
cellency had accepted the invitation, all the well-informed de- 
clared that the new governor could not possibly be fulfilling social 
duties, when the locusts had appeared at St. Pierre-St. Paul, 
thirty-five kilometres distant from the capital. As a matter of 
fact, Monsieur Cambon, with the energy which characterizes that 
most amiable and distinguished Frenchman, after assisting at the 
wedding, set out, twenty-four hours later, on a tpur of inspection 
of the ravaged districts, and I only mention this incident to show 
how the advance of the locusts was the sole absorbing topic of the 
hour in Algeria. 

Here at last we were face to face with, or rather surrounded on 
all sides by, the devastating hordes. The railway crawls up the 
E[abyle hill country, through a succession of gorges, interrupted 
here and there by a tunnel, and sometimes the line skirts the cliff - 
side, hanging on a terraced ledge over a rushing river of the color 
of cafi au lait. The mountain defiles are thick with the flight of 
rushing insect life, but here in these barren passes there is nothing 
for them to prey upon, only a tuft of cactus here and there perched 
on the side of a torrent, or a solitary cluster of acanthus. But 
now the hills recede, and we are once more in the fruitful plains. 
How can I describe the glories of early summer in Algeria? 
Englbh tourists come in the winter, and leave in the spring, tak- 
ing away an impression of rare hours of sunshine, scattered among 
days of storm, and of scirocoo, and sometimes, as this year, of 
snow ; but it is in May that the full beauty of northern Africa 
comes forth in its wealth of flowers. We were now passing 
through a valley bounded by majestic snow-crowned heights, 
which appeared literally to be carpeted with a luxuriant growth 
of gorgeously tinted flowers — yellow marguerites, white and pink 
cistus, scarlet poppies, purple orchids, crimson gladiolus, and 
blue convolvulus — and sailing abov^ this gay ribbon border of the 
fresh green of the vineyards, sped along the fluttering host of 
locusts, farther in all directions than the eye could reach. It 
seemed like a never-ending swarm of bees, bees as large indeed 
almost as skylarks, or at all events as humming-birds, but instead 
of bringing with it the proverbial luck of " a swarm of bees in 
May,'* it was carrying in its wake ruin and despair to the Mussul- 
mans of the soil and their Christian conquerors. 

It is popularly supposed that the locusts eat their way from 
place to place, and that the whole region through which a flight 
of them has passed is left devastattKl and bare. We saw no trace 
of the passage of the plague on our way, and, as a matter of 
fact, the locusts in .their progress do comparatively little harm. 
The mischief is done when they settle and lay their eggs, which, 
when hatched, bring forth myriads of young — *^ les criqueta" 
and it is they which eat up the land. ... It is difficult without 
seeming to exaggerate, to attempt any estimate of the countless 
myriads of criquets which are produced by the sauterelles. I will 
only mention one example, which may afford some idea of their 
numbers. In one commune alone during the last two months the 



weekly destruction of eggs has amounted to from eightea 
twenty millions. ' 

Some years ago, when I was very little, I remember seeingsfl 
of locusts on the Mediterranean as we neared the coast of A]g 
on the voyage from Marseilles. My childish recollection of it 
that in the distance we saw a dense cloud af^roaching, audi 
when the ship passed through it, we seemed to be enveloped i 
London fog for the space of several minutes. I have often tbn 
that my young fancy had exaggerated the phenomenon, battfaa 
the swarms we passed through to-day were not densely jMfc 
the numbers we encountered must hilve immeasurablj 
the mass which I then saw flying across the sea from 
headland. From M^nerville to Bouira is a distance of Mil 
kilometres — between forty and flf ty miles — yet never omt 
there a break in the procession. I had a reason for gazing il 
tively through the carriage windows. When I was seveaji 
old I had driven by my father's side, in the days before ndhi 
were thought of in the Kabyle country, and as we approacM 
village at sunset, we saw a lion drinking at a stream. Th 
fourteen years ago, and it makes me feel a very ancient iohifai 
of Algeria to think that I have seen, as a not extraordinaiy 
dent of a peaceful drive, a lion, which the most intrepid hm 
have now to penetrate far into the heart of Africa to get a she 

After Bouira, as we approached the Department of Constao 
the locusts disappeared, and the next morning, in the picton 
capital of the eastern province, we could not flnd a line aboa 
sauterelles in the curious little sheets, half a dozen of which do 
as journals in every town of Algeria. Nothing of great» inl 
was paragraphed than the visit of Admiral Duperr^ and the 
cers of the fleet from Philippeville to the old Roman fortreaa 
the complimentary remarks of Lieutenant Viaud (better knoi 
the world as Pierre Loti) about the incomparable site of the i 
ramparts towering above the abysses of the Roumel. 
' A day later we went on to Hamman Meskroutine, where ai 
famous hot sulphur springs which rush steaming fromtbec 
forming cascades over petrified terraces of the dazzling wMti 
of alabaster. Just as we were driving along the flower4»nJ 
road which leads to this most beautif!:^ sight, ag^ainstatta 
cloud which hung threateningly over the mountains, «a ei 
between us and the dark background thousands of yeUow tei 
they were our friends, the locusts, again. This lovely spot 
the midst of a vine country. Though the land was in full be 
it was too late for tourists, and every one we saw there wa 
nected more or less with the locality, from the Jewesses, it 
grave medisdval costumes, come from Oonstantine or Tools t 
baths, to the small French proprietors, who sat loimd os) 
table-dThdte ; and every tongue sounded the voice of lamea 
at the appearance of the pest. 

It was no passing cloud, as we realized the following moi 
when we went on by train towards the frontier of Tunisia, 
railway carriages of the Chemin de Fer de TEst-Alg^rien are 
with a little gallery which runs the length of the compartn 
and very amusing it is to sit and watch the passengers loltt 
promenading, especially as a large proportion of them are | 
Arab chiefs, of charming manners and of splendid preseiM 
their graceful burnous. To-day the sons of the desert teid 
some of their dignified impassiveness, for no sooner had wefll 
than we found ourselves among a host of locusts. It will k 
be credited when I say that far above the clatter of the trait 
heard the whirr of the countless wings. We passed thM 
mountain valley about a kilometre in width, and thowbll 
pause seemed blocked with the clamoring mob of insect lift^ 
when the valley widened out into the fertile vine-clad plains 
stretch around Guelma — where a generation ago Qerard, Cl 
nowned tireur de lions commenced his fame — as far as our 
could travel danced in the sunlight the yellow phalanx. 

Algeria is so familiar to me, who have spent in that cw 
nineteen out of my twenty-one winters, that I do not kno« 
be necessary to describe the geographical situation of the plfl 
have mentioned, and of other localities ravaged by the 1< 
plague. The three departments of Oran, Algiers, and Oonstaii 
which compose the colony, stretch from Morocco on the w€ 
Tunisia on the east, the city of Algiers standing about half 
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the same rise and power, bat since the distance from Jnncal is 
7,000 metres, against 8,000 metres for Joncal- Jancalillo, the power 
available at Calavera for driving the compressors is proportionately 
less, and only four compressors are driven* 

In the Argentine installation the water-power is derived from 
the Qnebrada Navarro, the water being conveyed to the turbines, a 
distance of 888 yards, by a sin^^e line of steel pipes. Owing to the 
diflSculties of travel upon the Argentine side of the moni^tains, 
80 horse-power dynamos were found to be too heavy for transport, 
aAd machines of half the power were therefore adopted. At the 
primary station at Navarro four Oirard turbines of 80 horse-power 
each are used. Each turbine drives two 40 horse-power dynamos 
directly from Its horizontal shaft, one on either side. The machines 
are in two groups, each of two turbines with four dynamos. One 
group can be worked independently of the other, should any acci- 
dent arise, provided it does not affect the source of water supply. 
The 80 horse-power motors at Las Cuevas are similar to the dyna- 
mos at Navarro, and there is about 224 horse-power available for 
driving the compressors, which are of the same type as those for 
the Chilian installations. In the three installations, the air is con- 
veyed from the compressors into large steel reservoirs, and from 
thence to the drills in wrought-iron pipeii. The drills are mounted 
upon carrisges, in groups of six, and are run forward on rails to 
the work. 

The several stations are connected by telephone, so that, although 
the works are widely separated, the same initial power which is, 
by the various processes, converted into active work at the rock 
face, affords the means of instant and easy communication with 
all parts of the works. The workshops are lighted by electricity 
generated by a separate 10 horse-power dynamo. 



THE EXPEDITIONS TO GREENLAND. 

On June 6 the whaling steamer Rite, which has been chartered 
for the purpose, left this port for Greenland, having on board two 
parties of explorers bent on adding to our knowledge of Green- 
land. 

One of these parties is under the command of Lieutenant Peary, 
U.S.N., and is known as the North Greenland Expedition. Of 
their plans we give an account below. The other is known as the 
West Greenland Expedition, and conristb of Professor A. Heilprin, 
the geologist, who will command; Professor Holt and Professor 
Benjamin Sharp, zoologists; Professor W. E. Hughes, ornithologist; 
Dr. W. Burk, botanist; Dr. R. N. Keeley and Frazer Ashurst, 
surgeons; Professor L. W. Mengee, entomologist, and A. C. 
Kenealy. The West Greenland expedition will, after reach- 
ing Whale Sound on the Kite, proceed southward either to 
Upemavik or Disco Bay and finally to Godhaven, from which 
* point the party will journey in the Kite to Ivigut and thence to 
St. Johns, Newfoundland. This section of the expedition expects 
to return about the middle of September. 

The plans of the North Greenland Expedition are set forth in a 
letter from Lieut. Peary to the New York Sun, of which we give 
the following abstract : — 

''My party will be landed in June or early in July at Whale 
Sound, latitude 77^ 30 north. The remainder of this season will 
be devoted to hunting for the winter's supply of meat, examining 
the features of the Whale Sound region, collecting natural objects, 
and more especially to reconnoissances of the inland ice in various 
directions. It is anticipated that one of these reconnoissances will 
be carried across the great tongue of the inland ice covering Prud- 
hoe Land to the southern angle of Humboldt Glacier, and an ad- 
vance depot for the main sledge journey estahlished there. The 
winter will be occupied in making and fitting sledges, clothing, 
and all travelling equipment, and in snowshoe and skier practice, 
for which the level surface of Inglefield Gulf (head of Whale 
Sound) is especially adapted. 

'* Early next spring four of five of the party will start over the 
inland ice to Humboldt Glacier, with full sledges and dogs if prac- 
ticable. Should favorable advance be made, this party will con- 
tinue on from Humboldt Glacier to the head of Petermann Fjord. 
Here a second depot of supplies will be deposited, and from this 
point the advance party of two or three will push on with full 



sledges, the others retcnming to Whale Sound, to 4svoteft 
during the absence of the main party to meteorological i 
tions, collecting, and surveying. The main party wifl 
from the head of Petermann F^ord to the head of the She 
borne Fjord, establiah a depot there, thence to the hea 
Long Fjord, establiah a depot there, thence to l^e noitl 
minus. This point reached and determined, the maia pi 
retrace its steps to Whale Sound, taking up the variou 
and the entire party will then seize the first opportnmlf 
out 

"The salient features of the project are the smaftn 
party and the utilintion of the great interior ice pktoi^ i 
perial highway of inner Greenland, as a road, instoAif j 
of ice; and the whole theory of the project rests npoii 
well-established fact that the interior of south and midli 
land is covered with an uninterrupted ice cap, and thea 
probability (in my opmion) that in north Greenland the a 
are the same, and the ice cap nearly, if not quite, coextea 
the land.*' 

** My personal impression is that the northern ter 
Greenland is not north of the 85th parallel of latitude, 
the inner ice cap is practically ^o-extensive with the land 
opinion is shared by Judge Daly and, I think, by most < 
nant geographers. But whether this is the case, or 
Greenland extends as an Arctic continent across the ] 
connected more or less loosely by detached masses of 
Franz Josef Land, or whether the Ice cap aids at aboi 
parallel, as in Grinnell Land, I feel confident that in ai 
gency the efforts of my party will result in discoveries o 
and, I hope, of considerable value to the scientific world, 
the Greenland ice cap terminate at or south of the 89d p 
Gen. Greely believes, I shall endeavor to follow its edge t 
known east coast above Cape Bismarck. 

** The especial advantages of my overland route over a 
I regard to be as follows: the possibility of laying a itii^ 
from point to point, with the certainty that no tidal code 
of heaped-up ice will compel a long detour, or stopsIM 
vance; that every foot travelled is a foot advanceitf^fk 
forting assurance that nothing can happen to cutcflh*' 
the even and unvarying character of the surface toktai 
and the gain in lightness of sledges and equipment, ttii 
of advance resulting therefrom; the length of season (Iti 
months) during which sledging may be prosecuted; tto! 
that the ' nunataks,' or island mountain- tops, which piQJc 
the * inland ice ' at distances varying from two or tlirae 
miles from the edge of the ice, offer for forming depoti 
visions ; and the exceptional value of the elevation of ^ 
accurately charting the coast and detecting the existeoff 
northerly land or lands.'* 

** My base is the one advocated by Elane, Hayes, Hi 
Daly, and almost every American Arctic authori^y,^ 
having a small and kindly native population, aboundiiiK 
and within easy reach of the whalers which pass GapeY 
year on their way to the fishing grounds in Lancaster 8 
adjacent waters. My proposed line of advance is absolot 
throughout each stage. If it were not desirable to toi 
heads of Petermann, Sherard Osborne, and the other 
fjords which interrupt the northern coast, and deten 
length and the characteristics of their heads, the line 
might follow very closely a great-circle course from tt 
Whale Sound to beyond Lockwook'a * farthest.' 

** As to the dangers and hardships of an eighteen ■ 
jouro above the 77th parallel, sentiment and imaginati( 
believe them to be no greater than they would be ii 
Norway, Siberia, the higher Alps, or, to come nearer 
Montana or Dakota in winter. It may be news to man; 
that there are now in Greenland, under climatic condido: 
vironments similar to those of my proposed headquarte 
officers with their wives and families, living the same 
as the better classes here, with their window gardens, tli 
their books, and all the other accessories of culture. I 
deavor to collect all the scientific material and make a 
servations practicable, but my first and last object will 
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I determination of the northern terminus of Green- 
ery thing will be subservient to that. 
d accompanied by 6ve young men, and the following 
ibout the members of the party may be of interest, 
hoeflf of Louisville, Ky., is a young man of twenty- 
3d in an Eastern university, a mineralogist, and, - 
what below the average in stature, has a magnificent 
•ment and a record for endurance and cross-country 
[r. Verhoeff has contributed generously to the ex- 
j expedition. Dr. Frederick A. Cook, the surgeon of 
m, is an able young physician and surgeon, a native 
i State, a graduate of the College of Physicians and 
d of the University of the City of New York, and has 
ictice in New York (^ity for several years. He is 
fears old, strongly built, is five feet nine inches in 
;h8 a hundred and fifty pounds, and has a lung ex- 
five inches. Langdon Gibson of Flushing, L.I., is a 
ing fellow of twenty- six, and one of the many active 
istic members of the American Ornithologists^ Union, 
of the Brown-Stanton party in the memorable Colo- 
survey of 1889-90, and knows what arduous work is. 
Bt tall, weighs a hundred and seventy-eight pounds, 
exceptionally fine lung development. Eivind Astrtip 
lia, Norway, is a stalwart young fellow, who has but 
ne to this country. He is the son of the commander 
I Civil Guard of Christiania, a first-class graduate of 
ma Commercial College, and a winner of numerous 
;hletio sports, especially ski-running. He is five feet 
i in height, weighs a hundred and sixty- seven pounds, 
M)g expansion of four inches. Matthew Henson is a 
ig colored man, a native of Virginia, twenty-three 
His int^ligence and faithfulness, combined with move 
le pluck and endurance, as shown during several years 
been with me through varying experiences, part of 
Nicaraguan jungles, lead me to regard him as a valu- 
er of the party. The members of my party are all 
, in addition to possessing first-class physique and per- 
, they are men of education and attainments. I be- 
I be the type of man best fitted to endure with mini- 
li the ord^ of the Arctic winter, and to effectively 
wo or three months^ dash on sledges, where intelligent 
f thsticity, and enthusiasm are at a premium over the 
mce of muscles hardened by years of work. Mrs. 
aooompany the party to Whale Sound. Possessed of 
tiiy energy, and enthusiastic interest in the work, she 
ioD why she cannot endure conditions and environment 
Uiose in which Danish wives in Greenland pass years 
I. In this opinion I fully concur, and believe that in 
I her presence and assistance will contribute . to the 
BoUa of the expedition, as they have been invaluable to 
Mreparation. 

yd, supply of the party is not materially different from 
later Arctic expeditions. Tea, coffee, sugar, and milk 
itity sufilcient to last two and a half years; other sup- 
year and a half. But little meat will be taken, outside 
mican for the sledge journey, as there is an abundance 
*, ptarmigan, Arctic hares, foxes, ducks, loons, seals, 
I in and about Whale Sound. Special items of interest, 
for the sledge journey, are as follows: tea, compressed 
sr-pound cakes, partially divided, like chocolate, into 
ace squares; compressed pea soup tablets, a German 
1 ; beef -meal pemmican and beef-meal and cocoa tab- 
red ezpreealy for the expedition ; evaporated cabbage, 
nioDS, turnips, carrots, and apples. 

the food supply comes the house. This will be a light 
wdve by twenty feet (inside measurement) with double 
teing a ten-inch air space. There will be a triangular 
letween the ceiling of the rooms and the roof sheathing, 
dmB will have three layers of tarred paper between them 
tenor air. The walls of the rooms will be hung at first 
tetSy.and later probably with skins. The house will be 

1 bj a wall of stones, turf, and snow as high as the 
ring a narrow passage entirely aroimd the house, and 



during the winter this space and the roof of the house itself will 
covered in with a thick layer of snow. 

*' The expedition will have two whale boats and several sledges, 
including the two made and used by me in Greenland in 1886. 
The new ones, though of the same type, will be lighter than the 
old ones. Each member of the party will have Indian snowshoes 
and Norwegian *< ski** moccasins and rubber ice creepers.'* 



LETTERS TO THE EDITOR. 

*t* CforreapondenU are requested to be as brief a« poeeible, TKe writer^e name 
i§ in cM oa$e§ required at proof of good faith. 

The editor will be glad to publieh any queriee oomonant with the dtaracter 
of the Journal, 

On requeet^ twenty eopiee of the number containing hie eoif^munioation will 
be fumiihed free to any eorreepondent. 

Immortality in the Light of Modern Dynamics. 

I WOULD like, with your permission, to take issue with the 
writer of the article under the. above title published in Science of 
May 29. 

The eleventh paragraph, speaking of the reader of the journal 
of the Institute having ** read the same lines " therein, ** an endless 
number of times," '< billions of years ago," naturally suggests 
doubts of his seriousness; and if I am mistaken in the assumption 
that a gentleman of his great attainments and high position is 
surely in earnest while thus treating on scientific subjects before 
that learned body, the Franklin Institute, and that therefore the 
paper could not have been intended as a burlesque upon modem 
science, it must be set down to my ** simplicity." 

In his illustration by the falling of dice, he truly says that the 
number of dice used has nothing to do with the truth of the propo- 
sition that they must, some time, again present — and with a cer- 
tain average frequency — the same combination of numbers. 
Evidently, however, he quite overlooks one element of the case, 
which omission — a most astonishing one — utterly vitiates his 
illustration and reasoning thereon. 

The matter overlooked is the fact that each one of the dice is 
limited to a certain finite number of exact positions, in one of 
which it must fall ; and after it has, once or more, fallen in each 
of these, all subsequent falls must necessarily be exact repetitions 
of some of these, hence the possible number of combinations is also 
limited, and then must come repetitions. 

Let us suppose, however, that the dice, instead of cubes, be 
perfect spheres, and thrown upon a perfect plade: The number 
of positions in which any one could come to rest would be infinite, 
and it is scarcely supposable that it would ever, in an eternity of 
throws, take absolutely the same position a second time. Now, 
such is the condition of the atoms spoken of, except that in their 
case it is more complex, as their are more conditions. 

Every particular combination produced must, of course, be sim- 
ply the resultant of the positions and motions of the atoms. / The 
possible positions and also the possible directions of motion, as well 
as velocities, are infinite in number, hence the chances are infinity 
to one against the same combination again occurring even between 
any two of them, — yea, an infinity of infinities. 

Moreover, when the same concurrence of the atoms should occur 
and reconstruct the same identical form, — of Csssar, for example, 
— an essential pre-requisite is, that all influences must be the same 
as before, hence all surrounding conditions, near or remote, must 
be identical with those of the former epoch; i.e., the universe 
must be throughout exactly as before : there are no influences ex- 
cept position and motion, hence every identical atom must be, at 
the one instant, in the same one of the infinitively various posi- 
tions, moving at the same one of the infinite different velocities, 
and in the same one of the infinitely different directions, includ- 
ing the infinite various vibrations, as before, — all this while it is 
incredible that any one of them will ever move in abeelutely the 
same direction a second time, or that any one of the conditions 
requisite to the repetition of a former combination will ever exist. 
An infinitesimal difference from the former time In the case of 
any one atom in the universe in any particular at that instant 
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muit afl^t the next contigoout one, and so on ad vi^Uun^ and 
ohMige the reault 

So, taking his illustration of the aotion of sand grains, not one 
of them Is bound, nor are they likely ever, in an eternity of shak- 
ing, to take again the identical position that th^y have once as- 
sumed, because there is not supposed or suggested any cause 
guiding them to it. There is an ioOnite number of other positions 
equally possible and likely, — an infinite number can never be ex- 
hausted. And, further, sand grains or atoms have not, like the 
dice, one fixed plane on whioh they must rest: the number of 
planes which they may occupy is unlimited. 

In his dice illustration he limited the repetition to the one cir- 
cumslance of numbers uppermost; whereas, had he taken into 
account lateral position and distance apart, — all of which, and 
much more, he must do before he is fully prepared for the rehabili- 
tation of Julius CwMir in his ancient glory, — his reasoning would 
not apply, even to the dice. 

The former exact position or motion of an atom can have no in- 
fioence to cnu^ il to be repeated, hence all — conceivable or inoon- 
cetvabU> - cimibinations must be equally possible, equally probable, 
equally c^^rtain ; where then i:s the suggec^ted improbabUity that 
th<» uu\)eouWe constituting the authiir^s body *' once filled a bung- 
hole^** \>r, indeed, not once only, but an infinite number of times? 
dome atom« had k> fill it^ why not those? This point needs eluci- 
dation, or wyk must hold thar« according to his ^' iron logic of 
nvMlera dynamicft.*^ — which he seems for the moment to have lost 



sight of,— these very atoms must take their turn at i 
Arom time to time, as weU as the rest. 

The great Solomon, the wisest man that ever lived 
live, erred for once in his oft-qooted doctrine, *• Thi 
new under the sun,*' inasmuch as he should have si 
nothing old under the sun;" i.e., no combination ( 
cnmstances, or conditions which ever — precisely- 
fore, or which is absolutely identical with those at i 
epoch. <* The thing that hath been is [not exact! 
shaUbe." 

Hence it plainly appears that the recurrence of tl 
range of conditions, which, to the minutest particulai 
out the universe, is requisitG to the reproduction of 
turee and actions, is as certain never to take place, i 
epoch, the identical moment of time, certain never i 

Minnfiapolto, MlniL, Jane 5. 
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The custom of publishing college exercises, wh 
come into vogue, threatens to flood the country wi 
inferior literature. Several colleges have already 
custom ; and now Columbia follows their example, 
of *' Studies in History, Economics, and PnWc Laf 
are informed, '* will be cbosoi mainly from among 
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ODB in political scteoce." The (qjening nnmber of the 
^ paper on "The Divorce Problem," by Walter F. Will- 
is in the main a compilation of etatiatical matter taken 
report on divoroe made by Carrall D. Wright of tbe Ia- 
!au. Various remarks by the anthor are intcmpersed, 
e close be considers briefly tbe cansee that bave made 
o common in this country, and otTers a few Buggesdone 
remedy. Host of bis remarks are seoBible, but there is 
lew in them, and those who know what has been writ- 
e sDbject hy others will get no particular help from Mr. 
Tbe style of tbe pamphlet is similar to that of most 
lege publications, and indicates that the study of litera- 
te colleges is not what it should be. 
Evolution of Wool Spinning and Weaving" will be de- 
>y S. N. D. North in tbe July Popular Science Monthly. 
le sixth paper in that periodiciirs illustrated series on the 
lent of American indastries since Columbus, and covers 



a notably interesting group of inventive labors. Under tbe titl« 
of "Man and the Glacial Period," Professor Q. Frederick Wright 
will contribute to the same number a record of tbe important facts 
that bave come to light in tbe last two years hearing upon tbe 
connection of man with the ice age in North America. The pa- 
per will be iltustmt«d. " Sanitary Improvement In New York 
during tbe Lost Quarter of a Century," by Gen. Emmons Clark, 
who baa been secretary of tbe New York Board of Health during 
the whole twenty-five years that it has been in existence; " Pol- 
len: Its Development and Use," by Professor Joseph F. James; 
" Colore of Letters," by David Starr Jordan, tbe newly appointed 
president of Stanford University; and an account of "Our Agri- 
cultural Experiment Stations," by Professor Charles L. Parsons, 
will add lo the completeness of the number. 

— The Home Jbumal, in its issue of June 10, publishes a double 
number, consisting of sixteen large pages. The paper Inclodee, 
besides its usual literary features, a " Summer Besort Guide." 
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LOCUSTS IN ALGERIA. 

lis last report on Algerian agriculture. Sir Lambert Playfair 
ks on the spread of locusts from the eastern part of the 
ice, to which they had hitherto for the most part confined 
ravages, to the central regions. Until the eminent ento- 
ist D^Herculais studied the matter carefully, no specific dis- 
^n among the locusts was recognized. He has now shown, 
ling to the London Times, that there are two distinct species, 
;ing to separate genera, each of which has very marked pe- 
ities. These are the best known of the Biblical species, 
ium peregrinum, and the Strauronotus maroccanua. Their 
are quite different, the former generally arriving suddenly 
April or May, in immense flights, and devastating the green 

The females penetrate deeply into the moist earth, and 
t their eggs, from eighty to ninety in number, inclosed in a 
1. Two months afterwards the young locusts or crickets 
itched. They grow rapidly, get their wings in forty-five 
and then continue their career of devastation far in ad- 
other species appear in a winged state in July and August, 
ilso ravage wh^t green exists at that season, and the females 
t their eggs at a much less depth than the others, generally 
ky ground. The cocoons do not contain more than thirty 
ty eggs, and they remain without being hatched till the 
of the following year. The first species finds in central 
the most favorable circumstances for its development; the 
I, in more temperate countries, such as the Mediterranean 
, and even the Caucasus, Crimea, and Asia Minor. It is 
;ter that has ravaged Algeria during the last few years. ]^ut 
the middle of December last the arrival of flights of the 
Iwn was reported from several of the oases of the extreme 

Fortunately man is not the only enemy of the locust, 
igs and larks feed eagerly on the eggs. Wagon-loads of 
3irds used constantly to be sent to the French market, but 
be killing of them has been prohibited in the province of 
mtine. The larvsB of the Bombyx cantharis and other in- 
ilso get into the cocoons, and often kill from ten to fifty per 
if the eggs, while minute cryptogamic organisms destroy 
more. 

best method of contending against the locust has been very 
lly studied. Much has been accomplished by ploughing the 
d deeply as soon as possible after the eggs have been laid, 

bring them to the surface, and thus allow them to become 
ly prey to birds and insects. The collection and destruction 
cocoons by manual lat)or is less sure and more costly, but 
the advantage of affording employment to Arabs, who have 
reduced to great misery by the destruction of their crops, 
atistics of locusts thus destroyed is startling. It has been 
ated that between August and December, 1888, the enor- 
quantity of 8, 000 cubic metres of cocoons were collected and 
yed, and that these contained 200,000,000,000 eggs. After 
isects were hatched, 1,200,000,000,000 crickets were kiUed, 

was the excess beyond these figures that invaded the land. 

1 now admitted that the most efficacious means of waging 
Q the locusts is to concentrate all available resources on the 
ction of the young. They remain quite stationary during 
: six days after being hatched, and thus time U allowed for 
lestruction. The Arabs employ very primitive means : they 
among them, treading and crushing them under foot, beat- 
KMit in every direction with branches of broom and oleander, 
gbting immense tires all over the place, with alfa grass, or 
ry brushwood that may be available. The most practical 



method is the use of screens similar to those employed in Cyprus. 
These are bands of cotton stuff, twenty to twenty-five metres in 
length, on which are newn strips of American wax-cloth. The 
young crickets climb up the former, but when they arrive at the 
latter they can find no foothold, and tumble back into ditches 
prepared for their reception, along which sheets of zinc are placed 
to prevent their egress. As soon as the ditches are filled, the in- 
sects are covered over with earth and the screens advanced. 
During last season the material provided in 'Algeria, but which 
was altogether insufficient, was 6,000 screens, each 50 metres 
long; 100,000 oak pickets; 6,000 steel hammers; 450,000 metres 
of cord ; and 60,000 sheets of zmc. 



STEAM-JAC^KET EFFICIENCY. 

In a paper on ''Maximum Steam-Jacket Efficiency,*' con- 
tributed to the Journal of the Franklin Institute, Professor Robert 
H. Thurston says the fact is sufficiently well known that the steam- 
jacket, as employed on the steam engine, of whatever form and 
arrangement, is intrinsically a wasteful element, and that its use 
only gives, in certain cases, an economical advantage by its re- 
pression of wastes of larger magnitude. It checks a serious una- 
voidable waste, more or less completely, by a process which as 
inevitably involves a waste which is commonly, but, perhaps, not 
invariably, a lesser one. The ideal steam engine, such as is treated 
of in the purely thermodynamic study of the steam engine, has a 
lower efficiency with, than it has without, a jacket. This is readily 
seen from illustrations computed and checked by Messrs. Hitch- 
cock and Mount, at the suggestion of Professor Thurston, and 
published in his (taper; and it is sufficiently evident, d priori, from 
the consideration that the un jacketed engine receives all its steam 
at a maximum temperature, expands it tidiabatically to a certain 
terminal temperature, and then exhausts it ; while the jacketed 
receives a part of its heat at intermediate temperatures, expands 
the fiuid non-adiabatically, and finally rejects it at the terminal 
temperature, with a lower mean range of .expansion. In other 
words, the jacketed engine departs furthest from the principles of 
economical operations first enunciated by Camot : '* All heat 
should be received at maximum temperature; expansion should 
be perfectly adiabatic, and should continue to the minimum tem- 
perature and pressure, and all should be rejected as nearly as 
possible at that minimum.'* Thus, *' theoretically," if the use of 
that much-abused term may be permitted in this sense, the un- 
jacketed en(?ine is more efficient than the jacketed engine. 
** Practically," however, the reverse is usually, though probably 
not always, the case, and the use of the jacket is often found to be 
productive of a real, and sometimes of large, economy. It is thus 
obvious that the advantages of the employment of the jacket 
come of those conditions which distinguish so markedly the real 
from the ideal case in steam-engine economy ; tho«e which make 
the " theory of the real engine.** as the writer has called it, essen- 
tially different, in important respect^, from the '* theory of the 
ideal engine.*' In 1886 a *< research committee" was appointed 
by the British Institution of Mechanical Engineers, to investigate 
the subject of the steam jacket. A very unusually complete set 
of data, pertaining to trials made with a view to determine the 
efficiency produced by application of the jacket, was secured. 
From computations based on these data, performed with great care, 
the computers checkinfi: the figures and the results, there can be 
no doubt of the existence of a maximum in the value of the steam 
jacket, the ratios of expansion being varied, and it is probably, 
fairly to be assumed that it may be found in all case§. In the first 
ca^, that of the simple non-condensing Corliss engine, the heads 
un jacketed, the use of the jacket reduced the cylinder wastes from 
about twenty-five per cent of the ideal consumpt on of steam and 
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feed- water to about half that proportion, for ratios of expansioii 
approximating six ; from one-third to about one-tenth, at a ratio 
of dve; and apparently from twenty to ten per cent at 4.4. In 
this first case, also, the jacket gives best results, with 110 pounds 
of steam, when the ration of expansion approximates six. When 
the steam pressure falls to approximately eighty pounds, the best 
work of the jacket occurs at a ratio not far from 4.75; while, at a 
pressure of fifty pounds, the value of the jacket increases through 
the whole range of the experiments, and not only so, but the in- 
dications are of probable improvement indefinitely in the direction 
of increasing expansion. The highest efficiencies, however, either 
with or without the jacket, are found, in this case, at the lowest 
ratios adopted, and indicate a maximum value at about 3 25. The 
ratios of expansion for maximum efficiency of fluid, in the other 
cases, are for 110 pounds, about five, and for eighty pounds, about 
3 5. Similarly studying the performance of the condensing en- 
gine, we find that the best work is done, whether jacketed or not, 
at about a ratio of expansion of ten (at a steam pressure of 110 
pounds), but that the jacketed engine reduces the internal wastes 
from fifty per cent at highest ratios, and from one-fourth at the 
lowest ratios, in the case of the un jacketed engine, to Ave per cent, 
and, in some cases, probably to within the magnitude of the errors 
of observation. At a pressure of ninety pounds the best ratio 
seems to be for this engine, ^nder the given conditions of opera- 
tion, about 6.5 when unjacketed, and 8.5 jacketed; while the 
lower pressures still further reduce both the efficiencies and the 
savings effected by the jacket. The best work of the jacket, as 
an economizer of heat, is done at high pressure, at a ratio of ex- 
pansion of twelve or more. In all cases it seems to be the fact, 
with these engines at least, that the jacket is useful beyond the 
ratios of maximum efficiency of fiuid. The compound engine ex- 
hibits the same general effects which have been noted in the cases 
of simple engines. This discovery of a maximum efficiency of 
jacket may throw some light upon the causes of the confficting 
and sometimes apparently irreconcilable results of trials of engines 
with and without jackets, and with jackets variously constructed. 
The discovery may also prove of value to the designer, as aiding 
him in securing the best proportions and arrangement of his en- 
gine. 

THE PREVAILING FEVERS OF CHINA. 

Dr. Coltman, writing in the MediccU Missionary Journal upon 
the fevers of China, remarks, says the Lancet^ that but little per- 
sonal investigation on the subject has been made up to the present 
time, owing to the comparatively recent advent of foreign medical 
men, and to the want of confidence on the part of natives to sub- 
mit for any lengthened period to the treatment of a foreign phy- 
sician, or, in fact, to any one physician, their rule being to change 
doctors two or three times a day if they can afford it. Again, 
there have been but small hospital facilities for studying fevers, 
and there is an impossibility of obtaining post-mortem examina- 
tions. Dr. Coltman considers that small-pox is the most common 
diseai^e, nearly every person suffering from it at some period of 
his or her life. Vaccination, although practiced, is done very 
carelessly. Measles appear to be common, but are somewhat 
milder than in Europe. Scarlet-fever, although it undoubtedly 
occurs among the natives, is far less common than among Euro- 
peans. Erysipelas is rare. Typhoid-fever is very difficult to 
diagnose in the short time that a foreign medical man is allowed 
to attend a case; but Dr. Coltman thinks that when more accurate 
reports are possible, this disease will be found to be more common 
among the natives than is now supposed. Typhus fever is met 
with all over North China, and as far south as Shanghai. Re- 
lapsing fever is found constantly associated with typhus. Dengue 
does not seem to be known among natives. Cholera occurs as an 
epidemic every few years, and is very fatal. Diphtheria is severe, 
and frequently fatal among the natives. Whooping-cough has 
occasionally been met with. Rheumatic fever is very prevalent in 
some parts. Chronic muscular rheumatism is common all orer 
China, but is unattended by fever. ^lalarial fevers appear to be 
common everywhere, though the prevailing type varies; thus, 
tertian is most common in Pekin, quartan in Foochow, Swatow, 
Shanghai, and Hangchow, and remittent in Cheefoo and Tientsin. 



In Chinanfu, Dr. Coltman has never seen a case of qnartao ifg^; 
it is all intermittent of the tertian or quotidian type. The tngj 
ment, of course, of all malarial fever is by quinine or some afti 
cinchona bark alkaloid. In Hangchow the carbolic acid at 
iodine treatment has lieen used successfully as a prophjladi 
arsenic is recognizeii as valuable in the chronic form. 



NOTES AND NEWS. 



The trustees of the University of Pennsylvania have Mt 
Dr. George A. Peirsol, professor of anatomy: Dr. HarrisoiillleB 
professor of comparati%'e anatomy; and Dr. John B. DeavcLaBiii> 
ant professor of applied anatomy. 

— Mr. Emil Theilman, a graduate of the Missouri StttelM- 
versity. has been appointed to a position as aide on the St^Q» 
logical Survey. 

— Professor Henry S. Munroe is to have charge of the Odtai 
bia College School of Mines* summer school of surveying at litt 
field. Conn. 

— Professor J. F. Kemp of Cornell University, Ithaca, 5.^ 
has been appointed adjunct professor of geology at Goliunbia ( 
lege. New York. 

— The Engineering and Mining Journal of this city states 1 
extensive deposits of onyx have been discovered near Mari 
Smyth County, Va. Four openings are reported to have t 
made so far. Th e stone is said to be of excellent quality. 

— The Marine Laboratory of the Johns Hopkins University 
be open this summer at Port Antonio on the north-east coas 
Jamaica. Professor Brooks and a number of meoabers of his p 
have already started for the station. 

— A writer in Science Gossip says that the philosopher K 
one day was passing a certain building in his. daily walk, and 
looking up, he discovered, as he fancied, that the old birds « 
actually throwing their young ones out of the nests. It vi 
season remarkable for the scarcity of insects, and the birds « 
apparently sacrificing some of their progeny to save the rat 

— The harbor of Salooica, says the Scott i^ QeographimUk 
azine, is threatened with the same fate as that which hasMIk 
Smyrna. Owing to the alluvial deposits of the Vardar, theM 
is becoming useless as a trading port. The entrance throng^ t 
sandbanks is very difficult, and the delta of the river has adfaai 
to the neighborhood of Cape Kara Bur un. The prospective va 
of Salonica to Austria-Hungary may therefore be questioned. 

— The recent census of Bengal, says the London Times oo 
spondent, in a dispatch of March 37, throws an instructive li 
on the sanitary condition of the province. The districts show 
a decrease in population are mainly those where defective sab 
drainage produces malaria. This is especially marked in part 
Nadiya and Jessor, and is due to the fact that the natural dr 
age channels have been blocked by injudicious cultivation, i 
the want of sufficient provision for a water-way in the constr 
tion of the railway. 

— We learn from the Scottish Geographical Magazine that 
Konrad GanzenmuUer has published in the Zeitschrift fUr trisi 
schapliche Geographic (Bd. viii., Heft 1) a learned and able 
per illustrating his hypothesis that the Ukerewe, or Victc 
Nyanza, is identical with the Extern Nile sources of Ptolei 
with the Crocodile Lake of an unknown Greek writer, and n 
* ' Kura Kavar *' of the Arabs, and that fairly accurate knowls 
of the territory of the Nile sources was formerly possessed,! 
subsequently was lost. 

— The collections of fishes made by the ** Albatross'' in 18 
88, at the Galapagos Islands and in Panama Bay, were repoi 
on by Jordan and BoUmann in the ^* Proceedings of the Uni 
States National Museum," 1S89, pp. 149-183. A small portioi 
the collection, however, failed to reach the authors in time for tl 
report, and has now been listed by Charles H. Gflbert, professo: 
geology in the University of Indiana. The supplementary lis) 
noteworthy as containing the remarkable new genus Diahmm 
which repeats in the Btenniidce the peculiar structure of the e 
seen in the Cyprinodont genus Anablqps, 
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European invalids and other persons in search of quiet and a 
climate for winter are beginning to turn their attention to 
ases on the northern border of the great Sahara. The climate 
id to be very equable. Railway communication through 
ria makes these places less Inaccessible than formerly. ' 

Dr. A. C. Abbott, assistant in bacteriology at the Johns Hop- 
Hospital, has resigned his position, to accept the place of 
ant director of the Hygienic Institute in Philadelphia. Dr. 
. F. Nuttall has been elected to fill the vacancy. 

According to the Boston Medical and Surgical Journal, 
lod and Haxiers, from the results of their experiments on the 
ferrence of small- pox from man to the calf, are convinced 
uuall-pox and cow-pox are caused by the same virus. For 
ur pose of inoculation, small pox lymph from cases varying 
rerity was used, and was rubbed into a*moderately large ex- 
)f scarified skin in the abdominal region of the calf. The 
inoculation was followed in every case by a scanty crop of 
lies at the spot chosen. This eruption had at first very little 
iblance to typical cow-pox, but on transferring the disease 
calf to calf it became more and more characteristic, until, in 
pinion of the authors, it was impossible to distinguish it from 
cow-pox. The calves vaccinated in this way with human 
1 pox lymph were found in every case to be refractory to vac- 
ion with ordinary cow-pox lymph. 

In early times Asia Minor was celebrated for its fine breeds 
eep and the high quality of its wool, but for many centuries 
at-tailed variety of sheep has replaced all the finer breeds. 
k1 States consul Jewett, in a recent report, says that the well- 
n characteristic or' this breed is the enormous tail, which is 
oass of fat. These tails will sometimes weigh as much as 
een pounds each, and give some weight of credibility to 
dotus^s story tl^at in Cilicia the sheep had little carts attached 
?m, that they might the more easily carry their tails. Some 
lerds practise cutting off a part of the tails of lanit)s, severing 
at the third or fourth vertebra. This is done in the belief 
1 large part of a sheep's nourishment goes to the benefit of 
lil. It is said, as an evidence of this, that it has been noticed 
luring times of drought, when pasturage is scant, the sheep's 
in general does not comparatively show the effects of lack of 
but that the tail becomes smaller and thinner. 

A large model in relief of Baltimore and its vicinity has been 
I by Mr. Cosmos Mindeleff of the United States Bureau of 
ology, for Mr. H. C. Tumbull of Baltimore. Mr, Tumbull 
laced the model in the Baltimore Real Estate Exchange. The 
embraced extends seventeen and a half miles from north to 
, thirteen and a half from east to west, with the city at its 
e. This is two hundred and thirty six square miles, including 
1 Spring Valley on the north, reaching nearly to Sparrows* 
; on the east, extending three and a half miles south of the 
r, and considerably west of Catonsville and Pikesville. The 
of the model is four inches to the mile, making its dimensions 
feet eight inches by five feet six inches. Its most noticeable 
re is the fact that its vertical scale is the same as its horizon- 
..e., all elevations are represented in relief on a scale of four 
s to 5.2*80 feet or one mile. Since the highest point within 
rea is only 560 feet above tide, all the relief is modeled within 
ban half an inch. 

The second number for 1891 of the bulletin of the Ohio Agri- 
ral Experiment Station describes three insects which are doing 
derable damage to clover and clover hay. Tho first of these 
e clover- root borer. The adult of this insect is a small, 
nish black, minutely-spotted beetle, not quite one tenth 
1 inch long, which deposits its eggs during spring in the 
a of the clover plant, four or five eggs being laid on each 
. These hatch, and the larvae burrow downward through the 
r roots of the plant, feeding upon the iimer substance, and 
1^ the galleries behind them with their sawdust-like excrement, 
in summer the larvae become fully grown, when they are 
ighth of an inch long, with a whitish lK)dy and yellow head, 
njuriea of this insect are sometimes very serious, whole fields 
iver being destroyed. The remedy is frequent rotation of 
, thus not allowing the clover fields to stand until they be- 



come breeding places for the insects. The second insect is the 
clover-seed midge, a small, orange- colored maggot that develops 
in the clover- head» -at the expense of the seed. It hatches from 
eggs laid by a very small, two-winged fly, similar to the Hessian 
fly in appearance. Clover fields infested by this insect are at once 
distinguished by the unnatural condition of the heads at the time 
of blossoming. Instead of. being red with bloom the heads are 
green and dwarfed on account of the undeveloped fiorecs. The 
best preventive of the injuries of this insect yet suggested is that 
of mowing the field as soon as the presence of the insect is de- 
tected, and before any of the seed has reached maturity. The 
third of these insects is the clover hay worm. Clover hay that 
has been standing in the mow or stack for some time is liable to 
become infested by small brown worms, which web the dried 
stems and leaves together and feed upon them. In one case, to 
which the attention of the station was called this spring, the lower 
half of a stack of clover hay wasr almost totally destroyed by this 
worm. These worms are more likely to prove troublesome when 
old hay is left over from season to season for them to breed in ; 
consequently hay- mows should be thoroughly cleaned out each 
summer, and new stacks should not be put on old foundations 
until all the leavings of the previous season are removed. Hay 
which is infested with the worms should be burned. 

— Dr. G. H. Williams left Baltimore on May 25, with a party of 
graduate students of the geological department of the Johns Hop- 
kins University, on a scientific trip in western Maryland. The 
purpose of the trip is to supplement the work of the recent expedi- 
tion in southern Maryland. Special attention will be paid to the 
geological formation of the region. 

— The Workingman's School, on West Fifty-fourth Street, 
New York, was founded in 1878. It was st^irted as a free kinder- 
garten for the children of the poorer classes in the tenement house 
district. The numl)er of pupils during the fir6t weeks after the 
opening of the kindergarten was thirty-three. The school has 
now l)etween three and four hundred pupils, divided into five 
gramn^ar, three primary, and three kindergarten classes; and it 
owns a substantial five-t>tory building, containing more than 
twenty large rooms, a lecture hall, machine shop, etc. Besideis 
the ordinary branches, its course of study embraces manual and 
arc work, a complete course in elementary natural science, gym- 
nastics, music, etc., and a kindergarten normal department has 
been ad Jed to the school proper. The normal kindergarten 
class will re-open Sept. 14, 1891, and continue till the end of the 
following June. Applicants for admission must be at least eigh- 
teen years of age. The general requisites are, a good English 
education (high or normal school or their equivalent), ability to 
sing, and a real interest in and love for little children. The course 
includes psychology and a study of child-nature, history of edu- 
cation, the principles and methods of Froebel's system, together 
with practice in the use of the gifts and occupations. Practical 
work with the children, under the direction of experienced kin- 
dergarteners, occupies the mornings; and several afternoons a 
week are devoted to the theoretical studies. The tuition fee. in- 
cluding all materials, is $65 for the entire course, payable semi- 
annually. No entrance examination is required, but each student 
is received on trial for a few weeks, in order that her general fit 
ness for the work may be determined. Regular examinations are 
held at the end of the course, and certificates given to those who 
complete it satisfactorily. Further information may be obtained 
from Miss C. T. Haven, principal of the kindergarten, and, after 
June 1, from the superintendent of the school, Mr. Maximilian 
Groszmann, 109 West Fifty-fourth Street, New York. 

** A Description of Materials used in Making Commercial Fer- 
tilizers,*' '' Fertilizing Materials produced on Farms,*' and ** Fer- 
tilizing Composition and Valuation of Various Products," are 
the titles of articles contained in Bulletin 82 (new series) of the 
New York Agricultural Experiment Station, of which Peter 
Collier is director. These fertilizer bulletins are intended to ex- 
plain such facts as will make fanners familiar with the different 
terms used to express the composition of fertilizers, and also to 
enable them to understand some of the more general priociplea 
involved in the use of fertilizers, together with such oiher infor- 
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mation as it is thought fanners would like to possess. In order 
that an attempt may he made to cover all points about which in- 
formation is desired, farmers are ur^^ed to send to the station any 
inquiries in this line in regard to which they desire si^ecific infor- 
mation. This series of bulletins is issued for the benefit of the 
fkrmers of New York State. As each bulletin wiU* be a continua- 
tion of the preceding one, it will be well for those interested to 
preserve the eariy issues for future reference. These and all other 
bollelins issued by the statibn will be mailed to any citizen of the 
State, on application. 

— The London correspondent of the New York Times writes 
that the principt^ biologists and scientists of England, headed by 
Lubbock, Lister, Lockyer, Play fair, Roecoe and others, to the 
number of a hunded and fifty, and backed by strong letters from 
Huxley and TyndaD. recently waited on Sir Michael Hicks-Beach, 
president of the Board of Works, for a second time, to beg that a 
license be found for the British Institute of Preventive Medicine, 
and for a second time met with a refusal. Their eloquent speeches 
laid stress upon the national disgrace of a situation in which Eng- 
lish students of bacterial growths were compelled to go to Paris, 
Berlin, and Vienna to study their science, and intelligent inquiry 
and experimental research were forbidden on English soil, as if it 
were an impious thing to seek for wisdom in the science of saving 
human life. Sir Michael Hicks-Beach gave an evasive and round- 
about reply, which the London Times editorially , translates as 
meaning that the anti-vivisectionists have many times more votes 
in EIngland than all its men of science put together. English 
laws pay great attention to conserving the rights of rich men to 
breed hares, rabbits, and game-birds for annual slaughter and 
maiming by shooting parties, but they sternly punish a man of 
science who chloroforms one of these rabbits for purposes of ex- 
periments having no earthly purpose but to increase knowledge as 
to saving human life. 

— '* The last thing that it wo^ld be proper for me to do," said 
Professor Huxley recently, in writing of himself and his aims, 
« would be to speak of the work of ray life, or to say at the end 
of the day whether I think I have earned my wages or not. Men 
are said to be partial judges of themselves — young men may be, 
I doubt if old men are. Life seems terribly for^hortened as they 
look back, and the mountain they set themselves to climb in youth 
turns out to be a mere spur of immeasurably higher ranges when, 
with failing breath, they reach the top. But if I may speak of 
the objects 1 have had more or less definitely in view since I be- 
gan the ascent of my hillock, they are briefly these: To promote 
the increase of natural knowledge, and to forward the application 
of scientific methods of investigation to all the problems of life to 
the best of my ability, in the conviction, which has grown with 
my growth and strengthened with my strength, that there is no 
alleviation for the sufferings of mankind except veracity of 
thought and of action, and the resolute facing of the world as it 
is when the garment of make-believe by which pious hands have 
hidden its uglier features is stripped off. It is with this intent that 
I have subordinated any reasonable, or unreasonable, ambition for 
scientific fame which I may have permitted myself to entertain, to 
other ends. — to the popularization of science; to the development 
and organization of scientific education ; to the endless series of 
battles and skirmishes over evolution; and to untiring opposition 
to that ecclesiastical spirit, that clericalism, which in England, as 
everywhere else, and to whatever denomination it may belong, is 
the deadly enemy of science." 

— An interesting discovery has just been made at Rome in the 
process of excavation for the Tiber embankment. An oblong 
column, or very thick slab, was uncovered, on which is inscribed 
the oflScial record of the public games celebrated by Augustus in 
the year 17 BC. The decree of the Senate and the regulations 
enforced by the executive committee are followed by a list of the 
necessary prayers and sacrifices and the order of the contests. 
Then comes an announcement that a choir of twenty-seven youths 
and as many maidens will sing ifhe Carmen Seculare, written by 
Quintus Horatius Flaccus. In the same locality the workmen 
have discovered twenty-five additional fragments of the great map 
of the old city which formerly stood in the Forum of Augustus. 



When this map was destrojed by fire or earthquake, many of i 
pieces were thrown into a heap of broken building materials, i 
finally found their way into the walls of the old Alfieri pal; 
which havft just been unearthed. 

— The K^nisehe Zeitung reports that the investigations wb 
the expedition sent out by the Vienna Academy of Sciencn 1 
been carrying out in the eastern portion of the MeditemiM 
have been very successful, and have given important results 
all, the investigations concerning the depth and general chin 
teristics of the sea, and the presence of life in it, were canietfoi 
at seventy- two distinct points. The greatest depth (8, 700 Mm 
was found near' the great depression which runs between lol 
and Cerigo, — a deep valley running in a north and sooth liK 
tion, and with a depth varying from 8,500 to 4,000 metrei,A 
descent being much more abrupt on the Greek side than od^ 
Italian and Sicilian side. Elxperiments as to light showed d 
the waters are more transparent near the Airican coast than 
the northern portions. There, white metal plates were discenii 
at a depth of nearly 144 feet. Sensitive plates were still found 
pable of being acted upon by light at a depth of nearly 530 jii 
at a point 200 nautical miles north of Benghazi: on being dn 
up they were found to have been blackened. The acid const 
ents of the sea- water seem to be the same at the greatest dept! 
near the surface, nor is any difference in the quantity of am 
niacal constituents perceptible between the upper and the k)i 
levels, with the exception that everywhere close to the bottom 
quantity of ammonia is notable. The deep sea region of tbec 
em Mediterranean is very poor in animal life. A dredge i 
depth of 3,000 metres brought up no animal specimens at all; 
at a depth of 2,000 metres leaf- formed aigse were discovered si 
lar to those found at the same depth in the Atlantic by the Pis 
ton expedition. 

— The climatic conditions in Corea are imperfectly known; I 
the Annalen der Hydrographie (i., 1891) publishes some vataJ 
meteorological observations {Scottish Oeog, Mag., June, li 
that were made at the Corean ports of Chimulpo, Juen98B,li 
Fusan. Tbe two latter lie on the east coast of Corea, isd ft 
former is on the west coast. The chief features of tbe OoM 
climate — if one may judge from observations extending omtri 
three years — appear to be the following: Atmospheric pRM 
at the three stations, mentioned above, is comparativelj til 
from November to February (winter), and low from May to ft 
tember (summer) Whilst the west coast is somewhat cooler th 
the east coast, the temperature of the air is rapidly lowered fin 
south to north. The mean annual temperature is much theflii 
as that of places in the same latitude on the east coast of Koi 
America. The summer temperatures at the three statioiiBi 
much the same; but the winters at Chimulpo andJuensan] 
much colder than at Fusan. At Chimulpo the mercury fell ' 
low the freezing-point during the months of October to April; 
Juensan. from October to March ; in Fusan, from December 
May. The mean temperature of the warmest months (July 
August) was 26.2** C. in Chimulpo, 26.8*^ C. in Fusan and Ji 
san; and of the coldest months (January or February) 5®C. in 
san, — 4.4^ in Chimulpo, and 5.1® C. in Juensan. The prevai 
wings are of a monsoon character : on the east coast, easterly; 
the west coast, south-westerly. The rainfall decreases froms 
to north, and is heavier on the east than on the west coast, 
rainy season is in summer, the dry season in winter. In Jufl 
the rainfall was nil in January and February of the three otee 
years. There was no snowfall in Fusan. 

— According to the London Educational Times, Professor. 
Servais Stas. who recently completed the fiftieth year of men 
ship of the Royal Belgian Academy of Sciences, Literature, 
Arts, has been congratulated on that event by the Chemical I 
ety of London in an address which refers to the researches 
have placed the name of Stas so high amongst scientific ini 
gatore. Among the fundamentally important investiga 
which have helped to raise chemistry to the dignity of an < 
science, are mentioned his ''incomparable determinations ol 
atomic weights of a large number of the more important 
ments " Not only do the results supply numerical data a 
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value, but the ** researches are models which must ever 
) show how such determinations should be effected, and 
utnerable precautious which must be taken ** His refuta- 
the celebrated hypothesis of Prout, at least in its original 
s noted; as also the services rendered to the chemist by 
;hing how to prepare pure re-agents, — the methods de- 
)r the purpose being themselves, in many cases, important 
utions to chemical science. The address concludes thus: 

* Recherches sur les Rapports reciproques des Poids atom- 
must be handed down to future generations as one of the 
iluable classics of the exact sciences. Apart from the in- 
value of your work, you have, through it, exercised a be- 
t influence on your colleagues throughout the world, the 
mce of which cannot be over estimated, nod in the eyes of 
ts generally you are ei'er regarded as an honor to science, 

country, and to the distinguished academy of which you 
?en an ornament for half a century.'* 

le monthly report of State Geologist Arthur Winslow of 
ri is at hand. From it we learn that during the month of 
caminations of clays and attract ural materials have been 
led in Franklin, Warren, and St. Charles Counties; and 
neral springs of Barry, Mc Dona M,. Vernon, Cedar, Henry, 
. and Camden Counties have been visited, and samples of 
aters have been coliecte<i for analysis. The exHminations 
i and structural materials have further b^n extended into 
^ike, and Marion Counties. Detailed -mapping has been 
ted in the south-east in Madison County, and west in Ray 
inson Counties, and about a hundred and ninety square 
ave been covered. Examination of coal deposits have been 
1 Marion County, and samples of coals have been collected 
In the laboratory, analyses have been made of coals and 
1 waters, and the experimental work on clays has contin- 
tfuch material has been collected for the report on the pal 
gy of the State, and, in this connection, public and private 
3ns in St. Louis, Hannibal. Sedalia, Columbia, Elansas City, 
t>or were visited and studied. 

eut. Reed of the United States Artillery stated in a recent 
bat photography has been largely use*! for surveying in 

under the direction of Mr. E. Deville, the surveyor-gen- 
rhe Dominion survey made in the ordinary way proved 
pensive and slow when the Rocky Mountains were reached, 
Hography was ac 'ordingly resorted to The camera used, 
ribed in Engineering, was a carefully made mahogany. 
)und, rectangular box, half-plate size. When in use it was 
>n a tripoil furnished with levelling screws, and leveUed by 
jf two ordinary tube levels attached at right angles to each 
nd which could be placed on that face of the camera which 
ed to be uppermost. The means for determining the 

and principal Imes were the im^iges of four fine combe, 
I way on each siile. attached to the camera immediately in 
f the plate, the use of small stops making these imiges 
The lens used was a Dailmeyer wide angle. No. 1, A. of of 
'ocus, affording a horizontal angle of sixty degrees when 
e was disposed with its longer edge horizontal. Six double 
>lders were employed. But one adjustment of this camera 
red, namely, to insure the verticality of the plate when the 
•els indicate that the camera is level. The tiest way to 
his is to substitute for the plate a good plane mirror, face 
ear; then set up a transit in the vicinity. The axis of the 
le being horizontal, observe a distant |K)int intersected by 
8s wires, also its image in the mirror : if the latter is also 
led, the mirror is vertical; if not then the tube levels need 
lent. This box camera being rigid, and the focus therefore 
ent and suited to distant views and the lines on the faces 
ng the (U'ld of view, no ground glass or cloth is needed. 
taken to make the plate- holders exactly alike, a condition 
so far as distance from lens to plate is concerned, is ascer- 
>y measurement Orthochromatic gelatiut* plates give the 
alts. Mr Deville considers that a survey made in this way 
sorate as a plan plotted with a very go<>d protractor or 
ith a plane table. A Rood deal of attention has be?n de- 
> the subject in France by Dr. Uustav« le Bon, who has 



shown how to obtain all the survey details from a single photo- 
graph and one compass observation, provided any one distance 
contained iii the photograph is known, 

— The kryokonite collected by Nordenskjold in Greenland in 
1888 has been investigated by Wdlting, and, according to the Enr 
gineering and Alining Journal, has been found to consist mainly 
of feldspar, quartz, mica, and hornblende. Garnet, zircon, mag- 
netite, augite, sillimanite, together with a nitrogenous organic sub- 
stance, are also present in it. The larger part of the dus^is thought 
to be a sediment from the air, and to have been obtained by it 
from a region of crystalline schists. But the most interesting con- 
stituents of the dust, little chrondri of opaque, isotropic, trans- 
parent, and double- refractive material, are considered to be of 
cosmic origin, owmg to their similarity to the chrondri obtained 
in deep-sea soundings. If the amount of dust collected from the 
snow in Greenland represents the fall in one year, the total 
amount falling upon the entire surface of the earth in this time is 
125.000,000 kilograms, equivalent to a cube of 81 yards on a side. 

— Herr P. von Stenin has given a description in Globus (Bd. 
Iviii. No. 12) of the Tcheremis, a synopsis of which appears in the 
Scottish Geographical Magazine for June. The details are taken 
from a n^ouograph written by Professor Smirnoff, of Kazan Uni- 
versity, who vihited this p(H)pIe in the spring of 1888. The main 
body now dwells between the Volga and Via tka: they are also 
found on the Kama, the Bielaja, and its tributaries. Their coun- 
try falls into two distinct divisions — the *• mountain land,'* 
stretching from Vassilssursk on the west to Ilyinka on the east, 
and the ** meadow land/* much larger in extent, bounded on the 
west by the Vetluga and its tributaries, the Yuronga and the 
Usta, on the north by the Viatka, on the east by the Ilet, and on 
the south by the Volga and the lower Kama. The number of 
the Tcheremis is given by Smirnoff as 312,591. The mountain 
land is well clothed with wooiis of tir and pine, and posse.-^aes a 
very fertile soil: and its inhabitants, who are taller, more power- 
ful, and handsomer than their lowland brethren, follow agricul- 
tural pursuits, while the meadow-land Tcheremis, seventy per 
cent of whose territory is covered with forest, maintam themselves 
chiefly by the chase. Little in the villages of the Tcheremis is of 
native origin. Their houses, clothing, dishes, etc., are copied 
from their Russian or Tartar neighbors. A hut of thin planks^ 
roofed with shingles and used as a summer dwelling, is a pecul- 
iarity of the Tcheremis* farm-house, and the women's dress shows 
some marks of originality. Polygamy still prevails among the 
pagan Tcheremis, Professor Smirnoff believes that it was not yi- 
troduced through Mohammedan influence, but is a modification of 
hetairism, under which system all the wom€|p of the tribe were 
common property. In some districts it is still the practice to 
carry off a wife by force, and in olhers the customs ob^rved at 
the marriage indicate its former existence. The purchase of 
wives succf'eded to rape, owing to Turkish influence, the price 
being at first regarded as an expiation, as is indicated by the 
name it liears. The Tcheremis believe in a life after death, and 
credit the dead with the power of returning to the world. Ac- 
cordingly, they place food and drink in the cofflns, and on certain 
festivals prppare feasts for their departed relatives. In a child*s 
coflSn they place a string, on which is measured the height of the 
father or mother, at the same time expressing a hope that the 
child will grow up to be an efficient workman ; and they lay bridal 
garments in the coffin, of a girl. From the ranks of the dead are 
recruited a vast host of evil spirits; e.g., various kinds of fever 
are caused by the spirits of spinsters. The gods of the Tcheremis 
are also very numerous. There are the God of Heaven, the God 
of the Dawn, the Ruler of the NVorld, the Mother of the Bright 
Sun, and many others. All those deities which stand in close 
relation to men — such as the gods who give rain, guard the cat- 
tle, and protect the fruit and fioh — are propitiated with sacri- 
fices. At the present day, however, the Tcheremis offer part only 
of the victim, the head or heart, and in some districts substitute 
cakes made in the shape of a horse. The place of sacrifice is usu- 
ally a grove, and is chosen by a supposed sign from the gods, sacb 
as the bursting forth of a new spring. Among the mountain 
Tcheremis the Greek Church has made considerable progress. 
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THE STRUCTURE AND PHYSICAL PROPERTIES OF 

SOILS.' 

There is do more important economic problem to-day than 
the production of food and textile fibre to support the life of 
a rapidly increasing population and to supply their rapidly 
increasing wants in this age of advancing clYilization. 
Agriculture is the basis of all manufactures, trades, and com- 
merce, and the soil is the basis of all agriculture. This was 
not generally recognized until Liebig's brilliant generalization 
of the mineral theory of plant growth, and there was in con- 
sequence no material advance in agricultural methods or 
practices until his time. Since then this mineral theory has 
been the subject of a vast amount of the most patient re- 
search, carried on in the field, laboratory, and plant house. 
At first it was only considered necessary to determine the 
chemical composition of a soil and the composition of a given 
crop to indicate whether the soil had all the elements of 
plant food in the relative amount contained in the plant, to 
show whether the soil was well adapted to the crop, or how 
it could be made so bv the addition of chemical substances. 
Then it was found that all soils have sufficient plant food 
for ages to come, and that continued cropping during the 
lifetime oi a man would not reduce this amount materially. 
Then it was claimed, and is still held by many, that only a 
very small part of the plant food in the soil is in a condition 
to be readily available to plants, and if this available food is 
not used up it quickly reverts to a rocky and insoluble form. 
Then it was endeavored, by the use of solvents of various 
strengths, to determine how much of this plant food is at any 
time available to plants; and failing in this, the work has 
been pushed blindly forward with plat experiments, trying 

* Abstract of a paper read hy Professor Milton Whitney of the Maryland 
Acricultural Experiment Station before tbe Unlreraity Scientific Aaeoclatlon, 
Jtoroh 25, 1891. 



all kinds of mixtures of all kinds of fertilizers, on allkiiii 
of soils, indiscriminately, as one might go into a drngitoii 
in the dark and blindly try all the drugs to cure dyspepoi,* 
for it is dyspepsia that affects the plant more often than any 
thing else, — an inability to appropriate and assimilate tbe 
food within reach. We are spending vast sums of moBif 
for commercial fertilisers, which are used indiscriminal^ 
on all classes of soil, whether they be light and sandj, or 
stiff with clay. 

The physical character of the soil has been considmi m 
all or nearly all the investigations I have ever seen, aofa^ 
complex, but, on the whole, a relatively unimportant tidK^. 
The soil is considered a unit. Soils differ physically, jakm } 
men differ physically. There is a type of soil suited togni^ }j 
another to wheat, others to the different grades of tobtM, 
and still others to trucks and vegetables. The whole ap{M» 
ance and aspect of the soils differ to the eye and touch. 

It is a notorious fact that changing seasons of wet or drj. 
or hot or cold, have far more effect on the crops than anr 
combination of manures. This in itself is a significaot 
fact. 

In ten years a soil may be so worn out as to become t 
barren waste. This is not from any loss of plant food, for 
the amount so removed from the soil is relatively so smafl 
that it cannot be detected with any certainty. But the fad 
confronts us, that the wheat and corn lands of the gni 
North-west arc deteriorating, and the wheat and tobacco laodi 
of our own State are deteriorating, both as to quality tod 
quantity of product. 

I come now to the main point of this paper, thai the ex- 
haustion of soils is physical rather than chemical; that TCg9>- 
tation, under given climatic conditions, is dependent opoi 
the circulation or movement of water in the soil, andftttM 
is possible to change the physical conditions of the Mi Mil 
to control this water circulation, and so control thepovft 
and development of the plant. Nay, further, that tke^Urf 
benetit derived from the use of commercial feKiliieftaMl 
manures is their physical effect on the soil, which modifitt 
the relation of the soil to water, rather than, as hereUifon 
supposed, to the actual amount of food they supply the plsot 
The soil is to be considered as a vast irrigating pump vbieb 
provides standing room for the plant and supplies it cob- 
stantly with nutritive fluids. If too much water is sQpjdicd 
the plant is inclined to develop leaf in large excess; if tos 
little water is supplied the growth is stunted, but it pats on 
relatively more .fruit. It is a mean between them that ii 
desired for all plants, but a different mean for each claffof 
plants. 

The soil is composed of minute fragments of rocks •■i 
minerals, with varying quantities of organic matter. iHi 
the poorest and most barren soils are shown by chemieil 
analysis to have sufficient plant food for countless genen^ 
tions of plant life, while in ten years or less a soil mij to 
** worn out," and made for a time a barren waste. 

However compact and continuous and close textured alA 
or sub-soil looks, there is still about fifty per cent by votaM 
of empty space between the solid particles. That is, a cable 
foot of soil will hold half a cubic foot of water, if allih* 
space is filled. Clay soils have more empty space than sandy 
soils. We have found on the average about fort3'-five per 
cent by volume of empty space in sandy soils and fifty-fi»« 
per cent in clay lands. The amount of empty space in tb* 
soil may readily be calculated by dividing the weight of soil 
by the specific gravity, which gives the actual volume of the 
soil grains, and subtracting this from the total volume occu- 
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I want DOW to show you that the size of these spaces upon 
which the circulation of water depends may he varied at will 
hy the ordinary commercial fertilizers used hy farmers. And 
first let me show you the very simple hut curious (for hith- 
erto unexplained) phenomena of fiocculation. 

Here is some muddy water in this heaker. The particles 
of clay are so extremely small, and have so much surface in 
proportion to their weight, that the ordinary convection cur- 
rents in the liquid are sufficient to keep them in ^suspension 
for an indefinite time. A trace of salt, kainit, or acid will 
cause the clay to come together in light, loose flocks, like 
curdled milk, and these flocks will quickly settle and leave 
the water above perfectly clear. If only a trace 6f these 
) substances has been added, a few drops of ammonia will 
J neutralize this efPect, and break up the flocks and push the 
\ clay particles without the range of their mutual attrac- 
tion, so that the liquid will not clear for days or weeks or 
years. 

When this is watched under the microscope, the particles 
in the turbid liquid when ammonia is present — if they are 
very small and freely suspended in the liquid — do not or- 
dinarily come very close together, or if they do they are 
shoved aside by an elastic cushion. When the least excess 
of acid, salt, or lime is added, however, they not only come 
close together but segregate in large flocks, which float 
around as though held by a rigid hand. If too much acid 
has not been added, the further addition of ammonia will 
push the particles apart again, but this cannot be kept up 
indefinitely, for the accumulation of the salt formed causes 
a permanent fiocculation, which we have not yet been able 
to overcome. 

As I have said, the reason for this has not yet been satis- 
factory explained, although it has formed the substance of 
several memoirs to the National Academy of Sciences and of 
a large bulletin of the United States Geological Sxirvey. It 
is a phenomenon of great economic importance, as it accounts 
for the formation of flats and shoals at the mouth of rivers 
where they empty their muddy water into the salt waters of 
the ocean, for the curious periodic shoaling and deepening 
of the channel at the mouth of the Mississippi River with low 
and high water, and for the peculiar clearness of limestone 
water. It is a phenomenon also of the utmost importance to 
agriculture. 

I am glad to say that Dr. Kimball has taken an interest in 
it, and has given valuable aid and suggestions, and I believe 
we shall be able to work it out before long, as we already 
have a very plausible and tentative explanation awaiting 
experimental verification. 

I will try to show you that similar forces may act in the 
soil, and produce very material and important modifications 
in the arrangement of the soil grains — changing in a very 
remarkable degree the relation of the soil to the circulation 
of water. 

Here are three argand lamp chimneys eight inches long 
and two inches in diameter, the upper two inches of the tube 
being graduated on the side. Equal weights of the same soil 
occupies six inches in depth of each tube. The soil is the 
characteristic truck land of Anne Arundel County, — light, 
loose, and loamy; almost too light for wheat or grass, for 
water circulates too freely in it for these crops. An inch in 
depth of water passed through these saturated soils in just 
about the same time (twenty-five minutes) : a few drops of a 
solution of kainit was added to the water in this second 
tube, and a few drops of ammonia to the water in this third 
one. The effect of the kainit, as m the muddy liquid, is to 



pull the fine panicles of clay much closer to the gnun i 
sand and to make the soilmore loamy and looeer in textiiif 
The large spaces have become larger, and the small spMi 
smaller, and the effect of this, as you-saw with the tabeiii 
to very materially increase the rate with which waior am 
lates in the soil. 

Now I do not pretend to say that even under the intOH 
condition of my experiment this change is instantaDeoas;lo 
it is not. While the acid or salt, or kainit or lime, nfa 
it possible for the soil particles to come closer togetler, Ik 
motive power which actually brings them together kyril^ 
hly the changing temperature and changing moistoifo^ 
tent, so that in practice the change in the physical fctm d w 
of the soils will probably he very gradual, and be notiodi 
only after several years of continuous application. 

Sir John Lawes has observed that the continued vm 
nitrate of soda has made his soil more loamy and pom 
It is a matter of common experience that such changes oo 
in stiff clay land from the continued use of acid phospha 
and lime, but no special significance has ever been attacl 
to it, as it has beeti considered incidental to other bem 
(hitherto unexplained, be it understood) derived from 
application. 

The effect of ammonia on the soil is even more remai 
hie, as it is so instantaneous, and the effect even in 
short time is so marked. The ammonia loosens the bok 
the clay particles on the grains of sand, and the current! 
water in the narrow spaces seemingly are suflScient to det 
them, as the liquid, before clear, is now muddy. The i 
ther movements can be watched under a microscope foea 
against the side of the tube. The clay flocculates iaun 
ately, probably from the effect of the salts in the soil,! 
these loose flocks, floating around, catch against the projedi 
sides of the grains of sand, and the spaces gradually fill i 
with this light, loose material. 

The clay is more evenly distributed throughout th^ ti 
and the circulation of water is very much retarded. Wl 
before the ammonia was put in, the inch of water pas 
through the soil in about twenty-five minutes, it will tak 
now at least six or eight hours. 

From our own work it is probable that the organic mx 
of stable manure and the alkaline carbonate of wood aa 
would have much this same effect, and I believe this is 
reason the agricultural value of these substances on cert 
soils has always been out of all proportion to the amount 
plant food they contain. 

This interpretation of the results of the mechanical aoii 
sis of soils gives a very clear explanation of the marked ad 
tability of certain plants for certain characters of soils ud* 
the same climatic conditions. Truck, wheat, grass, and I 
different grades of tobacco all succeed best on soils wb 
differ essentially in their physical properties. Not only 
but it is quite possible to calculate the relative rate w 
which water will circulate through these different typ 
and we have, therefore, a means of classifying soils by 
ferring them to these types; and when the observed rate 
circulation differs from the rate calculated from the i 
chanical analysis, as it does in ^' worn out^' lands, we bi 
the still more important information of the changes wh 
have occurred in the structure of the soil, and we have « 
that this may be varied at will by the ordinary fertilizi 
materials. I am satisfied that it is through some such ca 
ful study of the soil fjir ther advance in agriculture will 
made and the most intelligent use of manures and fertilis 
be secured. 
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THE MARYLAND WEATHER SERVICE. 

Tganization of State weather services to oondact obeerva- 
er limited areas has been undertaken in recent years in 
ortions of the country. What the national service does 
entire United States, the local service does for each State, 
be United States Signal Service affords information con- 
the general climatic conditions prevailing over the whole 
, the State service shows what those conditions are in the 
districts and counties of the State. It at once becomes 
ortaot medium to the agriculturist, through which he 
ie most favorable times to plant or reap, and how best to 
bis crops. It aids the shipping interests along the coasts 
the bays and rivers, by indicating the character of the 
and the direction of the winds. It gives to all the valu- 
dictions of the national service, together with the condi- 
lat locally prevail. The local service has t)een officially 
'.ed by many of the States already as of the greatest corn- 
Importance, and provision has been made for its mainte- 
In others the chief expense has t)een borne by the United 
Signal Service, and a sufficient number of men detailed 
?nily conduct the work. 

laryland State weather service has been organized under 
t auspices of the Johns Hopkins University, the Maryland 
tural College, and the United States Signal Service. The 
are: William B. Clark, Johns Hopkins University, direc- 
ilton Whitney, Maryland Agricultural .College, secretary 
isurer; C. P. Cronk, United States Signal Service, meteor- 
n charge. The United States Signal Service will furnish 
take charge of the details of the work, will supply instru- 
3 the observers in the various portions of the State, and 
>rd the means of sending out weather predictions and gen- 
imaries of temperature and rainfall. The ten stations in 
id that now report directly to Washington will become in- 
ted in the State service, and the number of stations will 
ased to forty ot more, to meet the requirements of an effi- 
rvice^ 

proposed to print monthly a general report of meteorologi- 
litions, and weekly to send throughout the State a brief 
nt as to the crop prospects. A scheme will be devised by 
rost warnings may also be given. An important feature 
rork will be the establishment of signal stations at such 
n the Chesapeake Bay and its tributaries as can be readily 
licated with, so that the captains of vessels can gain in- 
:>n as to the probable direction of the winds. As the effi- 
»f the State service will depend largely upon the closeness 
eration with the United States Signal Service, it has been 
'ed advisable to move the Baltimore office of the latter to 
versity. and it will after May 20 have quarters in the 

I laboratory, upon the roof of which building the observa- 

II be taken. An office will be retained in the centre of the 
t portion of the city so as to be in close communication 
e public as heretofore. It is anticipated that the work 
1 al>ove will be fully inaugurated during the present sum- 



COAL IN THE SHAN STATES. 

PORT from Dr. Noetling, the geological expert who has 
ipatcbed from India to investigate the coal measures of the 
)etween the Irrawaddy and the Salween, has recently been 
Q Burmab, and an abstract of it has oppeared in the Lon- 
nes. The result of the analyses of twelve samples of coal 
remarkable uniformity of composition. The highest per- 
of fixed carbon is 38 5H, and tbe lowest 31.69. If the 
of eleven analyses is taken, it is found that Shan coal has 
^wing composition: Volatile matter (including moisture), 
fixed carbon, 34.94; ash, 9.67. The coal is, therefore, of 
ality, and can hardly be termed **coal." 'LiKnite," or 
1 coal,*' would better express its composition. Shan coal, 
"esh, would make good fuel, and, being rather hard, it will 
ong transport Those seams from which, owing to its 
y, the coal could not be well transported, should make an 
It material for patent fuel. It is much poorer than the 



coal of the southern Shan States. In the latter the percentage of 
fixed carbon is from 64 to 70. So far, however, as is known, coal 
is not very plentiful in the southern Shan States, while the seama 
in the northern States are more favorably deposited, and, being 
found in workable quantities, they could be depended on for the 
supply of fuel to any railway through the Shan States. The fields 
examined by Dr. Noetling in the northern Shan States were seven 
in number, the two chief ones being Laisho and Nam ma Manze. 
He does not think they will be of any value so long as there is no 
communication by which the coal can be easily brought down to 
the Irrawaddy. . The coal-fields are about one hundred and seventy 
miles away from the nearest centre of traffic. The present road 
leading to them is only suited for carts for about fifty miles, after 
which pack animals must be employed. It is absolutely essential 
that a railway should be constructed if the coal fields of the 
northern Shan States are to be of any economical value. But the 
construction of a railway line to this part of the country would be 
a costly undertaking if the fuel necessary to work it had to be 
transported from Rangoon. Moreover, the alluvial deposits in 
both the principal coal-fields would form a serious obstacle to min- 
ing operations. The thick layer of clay in the Laisho field and tbe 
conglomerate in the Nam ma field would make the sinking of a 
shaft difficult, as it would have to be constructed very substantially 
in order to resist the lateral pressure which it would have t«« stand 
in the alluvial deposits. Owing to the peculiar way in which the 
coal-bearing strata are found, a large quantity of water must be 
expected in both coal- fields, and this would require strong pump- 
ing machinery. Finally, the climate of these valleys is feyerish, 
and the health of the miners would therefore be severely tried. It 
thus appear that coal- mining in the northern Shan States is in 
the distant future ; every thing seems to be un&vorable to its de- 
velopment. — no transport, difficulties of working, quantities of 
water, unhealthy districts, doubtful seams, and bad coal. 



SCIENTIFIC EXPEDITION TO SOUTH MARYLAND. 

A REPORT of the recent scientific expedition into southern 
Maryland appears in the Johns Hopkins University circular for 
June. The need of a more complete knowledge of the material 
resources of the southern portion of the State of Maryland led to 
the organization of this expedition to further its investigation. 
The expedition, under the joint auspices of the Johns Hopkina 
University, the Maryland Agricultural College, and the United 
States Geological Survey, had in view the study, from different 
standpoints, of the varied capabilities of this section. The im- 
portance for this work of co operation between the State and 
national scientific institutions was recognized from the start, and 
it Is determined that the plan for joint investigation, thus inaugu- 
rated by a preliminary and general survey, shall in the near future 
embrace, under similar auspices, a detailed examination of the 
geology, agriculture, and archaeology of all of southern Maryland. 
A wn>ng impression would, however, be conveyed, if tbe idea 
should be gained that nothing has been accomplished hitherto in 
this direction. Several of the members of the ex|)edition have 
been actively employed in the past in making investigations in 
various portions of the region, among whom Mr. Darton deserves 
especial mention, while Mr. Clark has conducted thither three 
annual geological excursions, so that the knowledge gained in 
previous years has afforded a t>asis for work at the present time. 
The expedition received from the start the cordial support of all 
those intere<»ted in the material progress of southern Maryland. 
The necessary means of transportation were furnished by tbe State 
upon the authorization of the Board of Public Works and of Oen* 
Joseph B. Seth. commander of the Oyster Police Navy. The 
steamer **Gov. P. P. Thomas." Capt. Howard, and the schooners 
** Daisy Archer '' and '* Folly '* were placed at the disposal of the 
expedition, and their officers and crews rendered most efficient 
service. The heads of the several iuFtilutions interested appointed 
the following reprei^eotatives, who organized as a Board of Con- 
trol : William B. ( brk, Johns Hopkins University, chairman; 
Milton Whitney, Maryland Agricultural College, secretary and 
treasurer; W. J. McQee, United States Geological Survey. The 
other members of the expedition included Professor Oeorge H. 
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Waiiams, Messrs. A. E. Bibbins. F. P. King. E. P. Kohler P. R. 
Moale, R. M. Parks. Jan., D. H. Roberts, M. J. Vea. and D. B. 
Pope, of the Johns Hopkins University ; President Henry E. Al- 
▼ord of the Maryland Agricultural College; Messrs. W. H. Holmes, 
N. H. Darton, C. D. White, and G. D. Harris, of the United Sutes 
Geological Survey ; Dr. £. Lewis Sturtevant, late director of the 
New Yerk Agricultural Experiment Station ; Professor Frank D. 
Adams of McGill (College, Montreal; and Mr. G. L. Collie of Har- 
vard University; while President D. C. Gilman and Dr. H. M. 
Hurd, as guests of the expedition, accompanied the party the first 
day as far as Annapolis The expedition started from Baltimore at 
noon of April 23, and reached- Washington, where the party was 
disbanded, at noon of April 30. Four lines of investigation were 
proposed, namely : (1) study of the oyster; (2) study of the geo- 
logical formations; (3) study of the soils; (4) study of the Indian 
jremains. By reason of the illness of Mr. A. E. Bibbins, which 
necessitated his return to Baltimore, work upon the oyster, of 
which he had charge, had unfortunately to be abandoned, although 
indications of good results were shown during the day or two be 
was with the party. The geological work, under the direction of 
Mr. Clark, assisted by Mr. N. H. Darton, was participated in by 
the larger number present; the agricultural investigations were 
conducted by Professor Milton Whitney; and Professor W. H. 
Holmes of the Smithsonian Institution examined the area for evi- 
dence of Indian occupation. 
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Bddies in the Atmosphere. 

During last December there was published a paper by Professor 
Bessold **On the Theory of Cyclones" {Sitzungsberichte der 
Mniglich preiMsischen Academy der Wissenschafien zu Berlin), 
This exhaustive setting forth of theories by the director of the 
•German meteorological bureau is of the highest interest, and de- 
mantis notice from this side of the ocean. Prpfessor Bezold says: 
''*If one has attentively followed meteorologic literature for late 
^ears, so can he not fail to note that in the fundamental principles 
of air motions, little by little, a powerful revolution has taken 
place." Our author then gives a summary of the views that have 
arisen from time to time, especially regarding the relations be- 
tween the general atmospheric circulation between the equator 
and poles, and the occurrence of storms or eddies in this circula- 
tion. He then gives a theoretic discussion of a particular cyclonic 
-circulation, stationary, and having the wind directions parallel to 
the isobars. In this he finds that the whirl which occurs at the 
earth*s surface extends only a short distance vertically, though he 
does not intimate whether this height should be 2,000, 10,000, or 
20,000 feet. He also finds that if this whirl is exceedingly rapid, 
as one approaches the axis, a centrifugal effect is induced, and 
there results an <' air* thinning** at the centre; moreover, there 
would be no tendency for air to rush to the centre, and hence 
there would be no uprush of air there. This is certainly a most 
startling conclusion, and agrees almost word for word with the 
view already advanced in this country {** The Tornado," pp. 57, 
58, and others). Our author would account for the condensation 
and precipitation at the centre from the partial vacuum produced 
there by centrifugal action. 

The origin of the tornado funnel is sought in the upper air cur- 
rent because there there is less friction, but no idea is given of even 
the approximate height of this formation If the velocity of the 
gyration becomes sufficiently great, and other conditions favor, 
the funnel may reach the earth. This conclusion is also drawn: 
*'In wide extended cyclones is it somewhat different: here is it 
very well thinkable, that, through the origin, or especially through 
the stronger unfolding of the same, in the middle atmospheric 
layers, which arise as well through the general circulation, as 
also in consequence of local dra wing-in of the air, even as well is 
the air sucked into this whirl or eddy in the middle atmosphere, 
from above as from below." This is a most extraordinary result 
-of this study. It is a little to be regretted that no idea whatever 



is given of the approximate height of this middle region, ikn^ 
5,000 or 10,000 feet. Our author finally condodes thtttk 
may be a reconciliation between the anomalous resalto of to 
perature conditions in storms and high areas, as found bf ] 
Hann, and his own studies here given, as well as betw«i t 
older convection theory and the eddy theory of M. Fa7e,fli 
recently adopted by Siemens and Hann. 

Professor Bezold*s whole paper, of twenty-three TojUnxto 
Pfiges, is very interesting reading, and should be perused byr en 
one interested in the subject. It seems as though, in hisifleiq 
to reconcile two theories which are diametrically oppfmltom 
other in almost every particular, he has indulged in sooiRMd 
able fiights of imagination, but that question I leave fvini 
sion to the advocates of each theory. Faye*s view, M m 
storms are eddies in the upper atmosphere, seems to be pkk 
ground, and has already been accepted by Siemens and Hua 1 
Science for Biarch 13, p. IM, I have suggested that ** tbeievii 
are entirely at variance with the facts observed in this ooori 
and cannot possibly be accepted as an explanation of tbe p 
nomena in question." I desire to advance a few facts wli 
show how untenable such an hypothesis as this eddy theory i& 

1. The direction of the upper current does not coincide i 
that of the storm, but is very often at right angles to it. 

2. The velocity of each stratum increases as we rise m the 
mosphere to about 15,000 feet or a little leas, and then diminii 
and in only a very limited stratum, perhaps at about 5,000 
or less, is it the same as that of the storm. It is easy to see 
no eddy could possibly be maintained more than a few mio 
under such conditions. 

8. The existence of the high area is practically ignored in 
theory, though it must be very evident to every student of o 
orology in this country that the high area is almost as impoi 
as the storm, and is built up under somewhat similar coofit 
though with an opposite sign. To be sure M. Faye regardi 
high area as a static phenomenon, being led thereto by the 
tionary character exhibited by it in Europe, but in this coot 
is almost as much a dynamic phenomenon as the storm itelf 

4. There are no obstructions, or counter currents at tie i 
level, which can be invoked in calling such eddiee intoolttB 

5. Even if it be granted that such an eddy can origimlftii 
upper atmosphere, it is plain that its gyrations could « 
transmitted to the earth through a frictionless medium. I 
been computed that about twenty years would be needed fo 
communication of such conditions, through friction, in i 
thickness of only three hundred feet. 

6. If such an eddy should begin in the upper atmosphere 
perfectly certain that absolutely no precipitation could result 
it, for its downward propulsion, if it oould occur, would set 
thoroughly dry the air. 

7. High-level observations in this country show that a 
share ot the variation in pressure in our high areas and stoi 
far above the highest mountains, and very far from wber 
appreciable eddy could be formed. 

8. There is absolutely no whirl in the air above 4,000 f 
less. This is fatal to this eddy hypothesis. 

In Science for June 5 is an abstract or short statement of 
per, by Rev. W. H. Dines, read before the Royal Meteorol 
Society, in which were discussed these theories of storms: (1 
convection theory, or Espy's; (2) the eddy theory, or Faye'i 
these I wish to add two more: (8) the wave theory, first pn 
by Archibald, so far as I know, in these words: ''Many 
such as the observed direction of the upper clouds ovor an 
rounding a cyclone, the velocities at the surface in different 
rants, the retardation of the barometric minima at mounta 
tions, and the frequently small elevation reached by the 
disturbance (not more than 6,500 feet, according to Loomis] 
more with a species of wave- motion by which the conditio) 
continually reproduce<l in a certain direction, than with th( 
theory, and in any case require other and additional cans 
their complete elucidation '' {Nature^ June 14, 1888, p. 151). 
same theory has been independently advanced by 1&. Johc 
of India (6Vienoe, May 29, 1891). This theory is midoubt 
great advance on the others, but is not entirely aatiafactot 
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to be hoped that when fully carried out it will not only 
.te the others but will lead u^ to the true theory. (4) The 
field theory. 

inal theory must include the following points: (a) Storms 
;h areas are largely dependent upon each other, and are 
lat alike except with opposite signs. 

he velocity of the current varies at every level as one 
the atmosphere. 

I this country at least, storms and high areas follow each 
id have practicaUy the same velocity, 
le conditions producing our storms and high areas seem to 
far above our highest mountains, and may extend to the 
f the atmosphere. 

here is no motion or carrying of air or moisture particles 
izontal or up-and-down direction, by pure air currents, to 
:)rm8 or high areas. 

There is an enormous; increase of moisture in the fore-front 
38, entirely independent of precipitation, wind, heat, evap- 

and every other ordinary element. 

lere is a corresponding dryness in the fore-front of our 
eas, which may be due in part to the descent by gravity of 
ler, denser, and drier air above. 

'be precipitation, in the case of general storms, is, in this 
r at least, far (at times four hundred miles) in advance of 
tral point of the isobars, and very often none at all falls at 
tre. 
i what may be caUed normal storms, the velocity may rise 

or even more miles per hour, especially in the winter sea- 
be temperature in normal storms most emphatically shows 
•rsal as we ascend in^ the atmosphere, but, if any thing, 
, greater relative rise at the upper station than occurs at 
;h's surface. 

le temperature in normal high areas has, if any thing, a 
relative diminution at a high mountain station than at 
;h*s surface. 

B the last two propositions are most abundantly borne out 
mt Washington, it should be noted that a study of the 
ins at the highest regular station in Europe (Sonnblick, 
eet) has shown no reversal. While there is a difference 
esults at the two mountains, yet this is only in degree, 
ng a few anomalous cases, the conditionji are practically 
le at both stations {Science, Sept. 5, 1890). 
ime for formulating a consistent theory of storm genera- 
i motion is still a long way o£f. It seems to me that the 
xymising sign of recent discussions is the marked tendency 
lands to lay aside pure theoretic considerations and to de- 
ather the facts and causes which underlie all atmospheric 
sinces. H. A. Hazen. 

IngtOD, D.C., Jane 15. 



BOOK-REVIEWS. 

roduction to the Study of Metallurgy. By W. C. Roberts- 
rsTEN. Philadelphia, Lippincott (London, Griffin). 292 p. 

lling something about this book we cannot begin better 
' quoting the first part of the preface, which runs as follows : 
iterature of metallurgy is rich, but those who are beginning 
y it need guidance to a knowledge of the principles on 
the art is rightly practised. It depends, as is well known, 
sipplication of chemistry, physics, and mechanics; but the 
is of metallurgists vary greatly from those of chemists, who, 
T, frequently fail to appreciate the difference. Ten years' 
nee has convinced me that it is more important at the out- 
the student to know what was the scope of mind of the 
ractisers of metallurgy, and to see what kind of aid the art 
) expected to receive in future from the sciences, than to 
I familiarity with complicated details of processes and ap- 
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lese few sentences the author has given not only the reason 
ezistenoe of his book tmt also an outline of what the student 
to find in its pages. The first four chapters may be 



considered almost as a separate section, covering the subject gen- 
erally an a whole, the other chapters going more into the details; 
of the various processes employed in metallurgy. 

The first chapter is devoted wholly to a consideration of the re- 
lation of metallurgy to chemistry. The second treats of the physi- 
cal properties of metals, — molecular structure, density, fracture, 
malleability, ductility, tenacity, etc. The third chapter is the best 
brief treatise of the kind and for the purpose we know of in the 
literature of metallurgy, and might have been expanded into a 
separate volume without a suspicion of a resort to what is known 
as ** padding." In its thirty-six pages the subject of alloys is pre-. 
sen ted, briefly, of necessity, but comprehensively and clearly ; and 
the results of recent investigations and experiments are given, 
including those in which elect^^icity plays a part. The fourth 
chapter deals with the thermal treatment of metals. 

The remaining chapters are devoted respectively to fuel, mate- 
rials and products of metallurgical processes, means of supplying 
air to furnaces, typical metallurgical processes, and economic con- 
siderations. The illustrations are as numerous as the purpose of 
the volume warrants; there is an abundance of diagrams and 
tables, and the table of contents and index are models of their 
kind. 

AMONG THE PUBLISHERS. 

The first number of Vol. II. of the Outing Weekly Tennis 
Record for the season of 1891, was published on June 13. It is 
the official organ and bulletin of the United States National Lawn 
Tennis Association. 

— G. P. Putnam's Son's have just ready a handsome volume- 
entitled ** Landscape Gardening,*' by Samuel Parsons, Jun., con* 
taining notes and suggestions on lawns and lawn planting, laying 
out and arrangement of country places, large and small parks, 
trees, shrubs, plants, rockwork, etc. They have also ready an^ 
American edition of Professor William Peck*s ''Popular Hand- 
book and Atlas of Astronomy." 

— J. G. Cupples of Boston will publish immediately **The Life^ 
Romance of an Algebraist," by George Winslow Pierce, a distin- 
guished pupil of the late Benjamin Peirce, the eminent professor 
of mathematics in Harvard University. This book opens with a 
discovery in algebra, addressed to students, and proceeds with the . 
discussion of every subject of human interest, poetry, philosophy, 
constructive criticism, adventure, forms of truth, and mysteries of 
being, strung on the thread of a love story. 

— The July number of 21ie Annals of the American Academy 
of Policical and Social Science will contain a translation into 
English of the Constitution of Mexico, by Professor Bernard Moses 
of the University of California. Dr. G.' Ritchie, instructor in Ox- 
ford University, has contributed to the same number an article on 
the teaching of political science in that institution. Professor J. 
W. Jenks of the University of Indiana discusses a reform of the 
system of land transfer, and advocates the adoption of a method 
which shall guarantee security to the purchaser, without the heavy 
expense and uncertainty which the existing system involves. '* The 
Economic Basis of Prohibition," a paper read by Professor Simon 
N. Patten of the University of Pennsylvania at the May meeting 
of the American Academy of Political and Social Science, also ap- 
pears in the same issue. % 

— Among its new and continued articles the American Journal 
of Archceology tor the present year will contain the following : ** A 
Series of Babylonian and Assyrian dated Cylinders," by Mr. T. G. 
Pinches of the British Museum ; <* Hittite Sculptures,'* and ** Orien- 
tal Antiquities," by Dr. William Hayes Ward of New York; "An- . 
tiquities of Phrygia," by Professor William. M. Ramsay of Aber- 
deen, Scotland ; '* Terracottas in American CoUections," by Salomon 
Reinach of the Museum of Saint-Germain, France ; *' The Aphrodite 
of Meloe," by Dr. A. Furtwangler of Berlin; « Three Heads of 
Zeus, Hades, and Poseidon, of the Hellenistic Period," by Professor 
Adolph Michaelis of StraaBburg; « A New. Fragment of the Edict 
of Diocletian, found at Plataia in 1890," by Professor Theodor 
Mommsen of Berlin; <*The Mantineiap Relief^" by Dr. Charles 
Waldstein, director of the American Schpol at Athens; "Terra- 
cottas from Soatbem Italy, now in Balttogre/' by Professor Har- . 



348 



:i>CIENCE. 



[Vol- XVIL N( 



aU N. Foster <d Exrts and P rofMor Abh K. Wheder of Bar- 
Ungfion; "ABnMv 9uiae of the Emperor Getm." br r io fa iw 
BxTDli] X. Fowkr of Exctar: *- On Sooe Coptic nioinin^ Maao- 
acripto.' br PnrfeMor Tikfcuin) of Hriaoefon, Bo»>is: ■■ Norm 
m Gnrk AicUtecnn,' bj Pnfacor Allan Harqaaikd ot Pnnce- 
Coa: "Thr Eari; Chrialian Fklwx i«onitlj daaooToMl aodtr Ibe 
Cbotcfa of SS. Giovanni e FMk, at Bame," b; Fadic GennaBO. << 
dw Older of Fk^anwiMm. Bmne: '■ CSatrrdan MoDoments a* tfae 
Earfiest Gotkic OxMtnietioM n Itatrr " Rooriaa AniitB of the 
Middle AgtiT "ChriKian MoMka.*' "Tombi o( tfae Popn at 
TiUrbo.'' and " Eailj-CtoiMtan aad MedHeral Hotinmefita in 
ItalT.~ br Profowr A, L. Ftotkiagbam. Jon., of PrinoHon. Tlus 
joomal H tte aian of tbe AicbBological bndtnte of Anwrica. 
ud the nKdinm of direct CMntnonkktioa fnMa the Amerkan 
SdMulal Atbou. 

— A wmod <4it>oa of " ATnatHeod M«aMge, Thpantica] and 
Pn(«cal.~ br DoofilaB Graham, M.D.. bas been pnbli^hed br J. 
H. VaD A Co. of thk cilv. b Ibe five or six rean vn^ the ap- 
peaiaaoF of tbc fint editicai of tbe <roT%. tfae titrraicre of the 
aobjcct has incrcai^d mal'MiiD;. and ma^oage taar br i«id to have 
nmlcd into iit propar place in medicine. The rolamr before na 
coT^n fnllj its hislarr. nxide of applicalioa. and efl«Tts. togviber 
with indiraliaas and contra- indtcataons: bnadapving the remit: in 
over fiPleea boitdied caees. The vork h«s been thoroagblT re- 
vi9m) tnd oooaideTablv enlarged. Tbet« are DiimenMiB ailditinu 




coaHrmmUrj of • 

mUTeWing item* long knt asht of i 

■BeoeMfnl emptormenl of nnMage. hi 

the chaptRB devoted to the tamnrj of tke i 

chapter* hare been added, one am iocs] a 

thenia, the other on the IrantBMt 

taseL In addkiiMi there i» iwia h new infon 

in aooltoBia. in fmcturea a 
the abdomina] or^ao!^ No iDBitiatians are grvm in the 
a* the anthor beiiern that " erra *-^ir'n"'-~" pfaocccn 
Kire but a poor ooDceptitB of motioo. vfaicfa caa be dta 
better b; wank.' The principle* of tnasttj^ atr «> A 
forth bv the aatbw. bowerer, that Ibev mnv be cbkIj na 
aad made avaibb^ br anj ooe vba has mffica^ ka»a 
anaiomj, and acqaaintune viih the nalnral a«d laorbid 
cnc? of tames. With thii kaowleiige. a^ tke aaihv < 
'- pictures an nnneoenar;; vitboat it. Arv wvioU bcv 

— Gino & Co. aniMNiBcc to be pabtished tUt wim 
Modalist. or the Lawv of P<^mw™i C<«rirtioat.~ a tea 
fonnal or general kwic bj Edwaid John Hanlhaa. D.11 
BanMs profevor of inteUectnal pbtloiopbv in W«»»«tH<i^ 
X.T. Hub b>«k. which the pobliibprs tMliere a ii'M«n 
ii called " Tfae Hodslis ~ becaow it mures m^alal p^ 
and modal stll'jetND^ to tfae place of importaDoe which a 
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Tttk. Mat^Bam. 311 p. tC. «£ 
tmaB. B- KTB»rt»iwi ia Pln^esl Mtmmn- 
■MO. FtenUI. Caahridce. Von^ tTtJw. 
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OFWHAT USE IS THAT PLANT? 

Ton can ind the aaswer in 

SMITH'S "DICTION'ABT OF 
ECON'OXIC PLANTS." 

Sent postaid on receipt of $3.90. Publish- 
er's price. t3-50. 
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4ed in tlip foKic of Aristotle. ProFesMr Hamilton tbinka that 
■ntv^nal and [nrticular categorical propoBitJons cannot be ander- 
Aooi), as priodples of reasoDini; and as emplojed in ■' mediate 
airereoM-," unless tbe one be regarded as exiMeaaiaff a aecetmrj 
KBd the otber a contiogent sequence. Tbefctore alM he explains 
fPw pore STlloaixm b; (be modal. Horeorer. tbeiv are modes at 
PMaonin); which can be formulated onlf in modal sylloKisms. 
Locic is ihe K'ience. not ot thought simply as such, but of thought 
hm ibe instrument ot rational ccwviction, and therefore of tbonght 
M its relation to metsphjsics. which is the science of the nature 
ipd laws ot thiDg<. Some radical modiflcations of logical doc- 
P^op have resulted from the thoruugh-going application of this 
Miix*iple, and ihi^e. it is believed, have added greatly to tbe in- 
faHgibilic; of the science. 

t. • — CharlM Scribner's Sons have in Presi "Taxidermy and 
kfflogical Collecting,'* a new book by WiHiam T. Hornaday. 
Br eight years chief Caxidennist in the United Stat<« National 



Huaeum It will be copioasly illustrated. The hook w written 
in a popitlar ratbw than a technical stvje. and yet when neceassry 
the deUils of the art of preserving birds, animals, etc., are da- 
scribed with the utmost pncinoa. 

— With theiaeueof JnneS. Qeo. H. G^uld, H.D.. anumed edt> 
tonal cbirge of The Medical S'ewa Ot Philadelphia. In " An In- 
troductory Word." the new editor says: "Onraim will be to serve 
as the intermediary tot bringing to the busy practical worker tbe 
useful results of original medical research, and the concrete lesaon* 
of many single rich experiences. A britliant and sinking iUustni- 
tion of Boch an ideal as we have described very appoailely oocurs 
in the present issue of 7^ Nevi : When, from the examination of 
a drop of blood taken from a patient's flnger, hitherto nns'ispected 
disease may be diagnisticated, and either a heroic treatment that 
saves life instituted, or a Fpet-dily realized falal prognosis an- 
DOUDced, our faith in our science at once rises, and our power over 
diaea^ is vastly increa.ied." 
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*,* The above work may be obtained, by 
order, throogli any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 

47 Uliielle Pliee, fci lort 
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A Ma4r In *he Jfatlve BcllslsBa mt th* 

Bt D. O- BaorroR. M.D. P. fl.n. 

THE CUDLE OF THE SEMITES. 

Br D. 8. Baonoa. M.D.. and Xoaau jAaraow. Ja. 
Fh.D. 8>. SO eaota. 

N. D. C HODGES, 47 Ljbyette PI., New Vorit. 




DO YOD INTEND TO BDILD? 



tor !•< tmmtrtmt, acMr Jeafcr— t^r 

_ WoiUng Plana. Delalla. and Spe^ieUKiHi, 

tn boUd wlikoBt detkya, Balatakea •r ^Barrels vlih foot bvUd- 

,.. . tr »mt eaB ■■JeralaaJ. T«L I. eoatalBa K coprrlabted de^na of 

b»uaea.c.iaIlDibetwM«BaDaad(1>«0. ToL II. e<iat«la* » Aqpvnahted aaricBa. IfflOO to 
fXnn Vol. in. eootalna *, eopmfMed daatfaa. ftua to 9m. Vtlee. Vi bbO. •!.•• 
CHcb, «r S3. 00 r«r Ibr srl, 

"CttLOniAL H«rilB«," a votaae abowi^ Peianectlrs aad Floor FtaM Bt 
boaaeaarraaaad tBtbelaiaUtableMrleof tbeCaloBlalAreUi«etDr«.aikd baviac aO widsn 
amDceiseBta for eonfort. Pilcb VS.OO. 

• » Pf C"rvt^Br«daa:v BaAi:aK« v^ 

" 1. D. C. HODG^ 47 Lafajtttt Flue, Rti ToA. 



350 



SCIENCE 



LVou XVII. Nc 



A NEW MONTHLY 

THE INTERNATIONJtl 

JOURNAL OF IGROSCOPK MID 

NATURAL SClENf " 

THE JOURNAL OF 

POSTIL mCBOSCOPlCU UD SI 

HITDMLISTS' SOCIETIE' 

EdIM by tLFRED ULEN anu In. 

WILLUM 8P1E»8. 

CONTENTS OF JUNE Nl 

B*ztbworm» of Sootlaod. 

The Hilton ot the KlaroacDpe. 

AppkrvDt Keawinlng ot the Ant. 

Abaerlam. 

iDluBorU. Prutoun. etc., PractlOkl Hotboda ot 

Aepeotaof the Heevene — Juae. 1^1- 
PedeatatUrowDUBMoTemeBtj. 
Colleoton' Notea tor JaDe. 

Selected Note* trom the Note-Book, of ibaPnat>l 
HloroaeoplMl aocletr. 
PTEtdlum ot Flea. 

Cocoon atPajU*, 
HtaiDiDd. 
FDnminirem. 
ToD^es of IdoUiuea. 

TbtHwlg Beetle. 
Scienoa JettlDga. 



$1.75 Per Year. 

To Scimct subacribera, $1.00 (or on« jwu'. 

" " " 90 cents for six nun 

Sample Copies 10 cents. 

& Joanul of Entomalo(^, pabliihed month!; 
by the Cambrid^ Entomological Club. 
$2.00 per yenr.^M'OO per volorae of three 

Crt. Yolunte vl. began in Juinary, 1891. 
k TOlomes for Bale at $5.00 each. VoU 
tune I. sold only in complete seta. 

BEADY SOOX^. 

TBE LABRADOR COAST. 

A Journal of two Snminer Cruises to that 
region; with notes on its early discovery, 
on Qio Eskimo, on its phyaical geography, 
geology and natural biatcuy, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. 
By ALPHEUS SPRING PACKARD, M.D., Ph.D. 
8°, about 400 pp., $3.50. 

fossiIresins. 

This book is the result of an ttempt to 
collect tiie scattered notices of f< .il resins, 
excluBiTe of those ou amber. The work is of 
interoBt also on account of descrip ions givec 
of the iosectB found embedded in hese long- 
preserved exudations from early ' dgetation. 

By CLARENCE LOWN and HENR> BOOTH. 
12". $1. 

THE RAIoHETER. 

By DANIEL S. TROY. 
This will contain a discussion ol the reasoni 
for their action and of the phei 
sented in Crookes' tubes. 



JfEH' BOOKS. 

JUST PUBLISHED. 

THE AMERICAN RACE: 

By DANIEL ti. BRINTON, U.D. 

" The book U one of luiuau&l lotereat and Talua."- 

I 

Mubyaet."—FhUiuUlphla PretM, 
■■ loe worm will be of Keauloe Telno to all wut. 
wlafa to know the mhataiin ot what baa bwn toond 
out aboat tba Indlfenooa AmerloaDa "—Naltira. 
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THROPOLOGICAL INVESTIGATIONS IN 

SCHOOLS.* 

?AL anthropology has for its object the study of the 
ody and of its functions. It deals more particularly 
variation of form and function caused by varying 
ks or founded on inherited peculiarities. This object 
id by dividing the human species into classes, which 
ted separately. Such classes or groups may be 
on difference of race; they may be founded on dif- 
>f social status; they may be founded on difference of 
lical surroundings or of age. The peculiarities of 
>up and their differences are brought to light by a 
I treatment of the individuals comprised in each class, 
^uses of these differences are studied by comparing 
>us groups. 

fferences between these groups are not confined to 
: age, but develop during the period of childhood 
escence. Therefore the study of the latter forms a 
)ortant branch of anthropology. It appears that the 
es between the classes are comparatively slight in 
ining, but develop during the period of growth, so 

adults of the various groups show much greater 
ces than the children of the same groups. These 
es in the adult stage may be brought about by 
irrest of development in certain groups than in 
r by development in diverging directions. Differ- 

form are generally accompanied by differences of 

• 

these general considerations we must conclude that 
of the anthropology of children is of the greatest 
ice for a knowledge of the conditions and laws of 
It appears probable that the mode of growth of a 
ulation and of a country population will be found 
, as the adult forms show certain differences. The 
n child errows differently from the European child, 
! exist differences between the adult American and 
t European. The child in New England grows dif- 
from the child in Kentucky, as the adult forms of 
countries are not the same. We may also assume 
^hild growing up under favorable sanitary conditions 
elop differently from the less fortunately situated 
Bven where the adult forms are identical we may 
erences during certain stages of development which 
id an important light upon questions referring to 

roblems which are touched upon here have a g^eat 
ice to the teacher, because the functions of any organ 
of the whole body are closely related to its develop- 
d form. The nature of this correlation is by no 
lear, but remains largely a matter of investigation, 
^less, its existence cannot be doubted. One of the 
iking cases of this kind is the result obtained by Axel 
his extended investigations in Sweden. He found 
liability to sickness decreases with increasing rate 

> Dr. Fraos Boss In the PedaffOflcal Semlnarj for June. 



of growth and increases with decreasing rate of growth, so 
that the one may be taken as the measure of the other. We 
know from other sources that skill in the tse of certain 
parts of the body cannot be attained after growth has been 
completed, but that it must be attained during the period of 
development, so that the special nature of practice has an 
influence upon the function and probably also upon the form 
of the organs in the adult individuals. Piano players and 
rope dancers may be mentioned as instances of this kind. 

The various parts of the body do not develop at the same 
time. Therefore we must suppose that each has its peculiar 
time during which it is best adapted to being trained. For 
these reasons the teacher has an immediate interest in the 
prosecution and in the results of investigations upon the 
bodily development of school children. 

Most researches on growth have been made from purely 
anthropological points of view, the relation of the investiga- 
tions to school work having been brought out only lately. 
Quetelef s investigations in Belgium were among the first 
that were founded on extensive material. The subject did 
not receive, however, great attention, until Dr. H. P Bow- 
ditch made his classic study of the school children of Boston 
and vicinity. His measurements included height standing, 
and weight. Simultaneously Dr. Charles Roberts carried on 
similar investigations in England. In his work are found a 
considerable number of data referring to the development of 
the various parts of the body, some of which have been taken 
from Quetelet^s tables. Dr. Bowditch's measurements were 
repeated in Milwaukee by George W. Peckham, who showed 
that certain important differences in the rates of growth pre- 
vail in that city and in Boston. Series of observations of less 
extent were made by Pagliani in Turin in 1879, by Kotel- 
mann in Hamburg in 1877, by Daff ner in the military schools 
of Bavaria in 1884. 

Michailoff carried on an investigation on a closely allied 
subject in Moscow, where he studied the development of the 
chest, a question which was also included in Dr. Roberts^s 
measurements. An interesting article on this work has been 
written by Erismann. Another investigation carried on in 
Kretcy, Russia, by I. A. Miiller, has not been accessible to 
us. 

Lately the superintendent of schools of Freiburg in Saxony 
had a series of measurements made, in order to determine 
the proper height of seats for scholars of various classes. 
The most important work of this kind, and one which claims 
particular attention of educationists, because it has been un- 
dertaken on a large scale and solely in the interest of schools, 
is the inquiry of the Royal Swedish Commission, whose work 
was edited by Axel Key. 

All these investigations were based on statistical material, 
that is, on the treatment of a long series of observations, but 
no effort was made to follow the same individuals through a 
series of years. Although Vierordt claims that the former 
method will give just as good results as the latter, provided 
the number of observations is sufSciently large, it must be 
borne in mind that the latter method, the individual method, 
will give many results which the general method cannot give, 
and that it is the only method that will allow the education- 
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ist to apply the results of the general method to practical 
cases. Liharzik in Vieaaa measured twenty children regu- 
larly from the day of their hirth to their eighth year, and 
two hundred boys from their eighth until their fourteenth 
year. The first to make an investigation of this kind with 
special reference to school work was Dr. Wretlind, who 
measured the increases of children during vacations and 
during the term. In Denmark Dr. Vahl made semi-annual 
weighings of the girls at Jagerspris. He arrived at the con- 
clusion that weighings of this kind are the only means of 
controlling satisfactorily the sanitary conditions of school 
children. The studies of R. Malling-Hansen indicate that 
the development depends upon climatic conditions, in so far 
as the winter seems to cause a retarding influence. If this 
is true, schools in northern countries ought to have longer 
summer vacations than schools in southern countries, in 
ord^r to make up for the lesser growth during the cold sea- 
son. An important investigation of this character has also 
been made in Germany by Dr. Landsberger, in Posen, who 
followed the growth of one hundred and four children 
through a period of five years. 

Most of these investigations deal with the growth of the 
i^hole body; they refer only incidentally to the growth of 
certain parts of the body. Valuable material on this point 
is, however, contained in Dr. Landsberger's investigation. 
He found, for instance, that during school age the diameters 
of the head change only very slightly, while the growth of 
the body as a whole is very rapid. The next step to be taken 
in researches of this kind will be the study of the growth of 
individual parts of the body in connection with their func- 
tions. The growth of the hand, together with its increase in 
strength, ought, for instance, to be studied. The remarkable 
changes in the curvature of the skull, the relative develop- 
ment of face and head, in short, the development of each part 
of the body, ought to be made the subject of most searching 
and careful inquiry. The results to be obtained from inves- 
tigations of this kind will undoubtedly teach us how to de- 
velop the faculties of children each at its proper time. 



ISOLATION OF A CHOLERA TOXINE. 

HSRMANN SCHOLL {Berlin, klin, Woch., Oct. 13, 1890) commu- 
nicates an interesting paper giving the results of some experiments 
with a poisonous body isolated from cukivations of the cholera 
bacillus. According to the BrUish Medical Journal^ he thinks it 
curious that in all previous investigations on the nature of the 
cholera, toxine cultivations should have been used which had 
been grown in the presence of air ; whereas, in bis opinion, in 
order to imitate the conditions under which the cholera bacillus 
grows in the human intestine, the most essential point is that the 
culture be grown in the absence of air. In this assumption be 
follows Hueppe and Cartwright Wood, who, he considers, have 
satisfactorily shown that the cholera bacilli grow in the small in- 
testine in the absence of oxygen, and that their extreme virulence 
or rapidity of poison production depends chiefly on this anaerobic 
growth. Other observers, among whom Petri may be cited, 
think that this point requires more rigorous proof than has yet 
been afforded. 

To obtain this anaerobic growth, the author used the method 
introduced by Hueppe of growing the bacilli in raw eggs, by 
which means he holds that oxygen is completely excluded. The 
inoculated eggs were kept for eighteen days at a temperature of 
88^ C. When opened the contents were found to give off a very 
powerful smell of sulphuretted hydrogen, differing in this from 
cultures grown in air. He describes the white of the egg at this 
period as being fluid and watery, the yolk firmer in consistence 
and black in color. In order to test the toxicity of the egg con- 
tents, five cubic centimetres of the fluid part were injected into 



the peritoneal cavity of a guinea-pig. The animal at fintihi 
signs of paralysis, then convulsive movements, and died «| 
end of forty minutes. This proved that the fluid Qg^ afti 
was very poisonous. 

The author then proceeds to describe his method of iaolitiB 
poison. Briefly, it is as follows. The fluid part of the cr 
tents, which amounted to 150 cubic centimetres, wasdrQ|i|ie^ 
ten times its volume of absolute alcohol. The white pncii 
thrown down was collected and digested with 200 cnbie oen 
tres of water at 40^ 0. The effect of this was to diaofieoi 
very small quantity of the precipitate, which was tleo mac 
by flltratioD. Eight cubic centimetres of the transanal fflti 
were then injected into the peritoneal cavity of a gimnii^i 
caused death in one minute and a half. This fluid eM|] 
its poisonous properties on being boiled in the steam AfsSm 
half an hour, while a short heating to 75^ C. had no aockil 
On the other hand, when placed at 40^ C. in vacuo, overcU 
of lime, the fluid was found next day to be completely iatsi. 

The author then subjected the poison to the usual die 
tests, and came to the conclusion that it was no ptomaine, 
peptone, differing, however, from the toxo-peptone isobt 
Petri from aerobically grown cultivations. This peptone ca 
obtained in a solid form by dropping the watery solutioi 
eight to ten times its volume of a mixture of the ether and 
hoi, rendered faintly acid by acetic acid. The resulting pi 
tate was found to be insoluble in pure water, but solaUe c 
addition of an alkali. After repeating this precipitatioD ai 
solution several times, pure ether was substituted for the mi 
of ether and alcohol, and the peptone obtained aftor evapo 
as a white bulky substance. A very small quantity of thi 
solved in water was then injected into the peritoneal cant] 
guinea-pig. The animal at once became totally paralysed, 
half an hour convulsive movements of the head and extrei 
set in, and at the end of flve hours the guinea-pig died. Hm 
thor concludes, as the result of his experiments, <1) that tbi 
sonous peptone, elaborated by the cholera bacilli under ooii 
of anaerobiosis from the albumen of the egg, is differentfni 
toxo-peptone of Petri, since the latter was not dec(MpM^ 
boiling, while the former was ; (2) that this cholera pi(b^ 
is much more poisonous than the toxines found by tt 
and Petri in cultures grown under aerobic conditions, av 
poison obtainable from a single egg was capable of kifflb 
guinea-pigs in the space of ten minutes; (3) that these e 
ments are in favor of the contention of Hueppe and Wood A 
cholera bacilli, when grown anaerobically, form a greater 
tity of, and a more powerful, poison than when grown i 
cally. 

NOTES AND NEWS. 

Thb Pedagogical Seminary says that in Darmstadt and 
large Oerman cities pot-plants are given to school childre 
live in tenements. They are usually three in number and 
same size, with printed directions how to care for them, 
end of a year are exhibitions and prizes. 

— At a meeting of the Royal Society, London, on Juim 
following gentlemen were duly elected fellows of the i 
William Anderson, Professor Frederick Orpen Bow^, Si 
Conroy, Professor Daniel John Cunningham, Dr. Qeorge I 
son, Edwin Bailey Elliott, Professor Percy Faraday Fnu 
Percy C. Gilchrist, Dr. William Dobinson Hallibcurton, 
Heaviside, John Ekiward Marr, Ludwig Mond, William 
Shaw, Professor Siivanus P. Thompson, and Captain ' 
Henry Tizard. 

— According to the Engineering and Mining Journal^ P 
Salisbury of the United States Geological Survey has m 
rangements with Professor Smock, in charge of the Ge 
Survey of New Jersey, to undertake geological studies of 
mation of the surface in sections of New Jersey, with < 
reference to the glacial drift. He will begin work next 
and his study will be confined to Middlesex, UnioQ, am 
Counties during the summer. Monmouth and Merc^' C 
may also be visited. 
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«8 dispatch from San ¥tatiCi»co Bays that the Czar of 
I presented the Stanford University with a complete col- 
Ruesian and Siberian mineraU taken from the St. Pe- 
luseum. The collection is valued at about $85,000, and 
some eight hundred specimens. Mrs. Stanford will, in 
is stated, send the Czar a collection of California miner- 
«cious stones. 

Deject of the Society of American Friends of Russian 
recently organized by well-known Americans, is to aid 
■al and legal means the Russian patriots in their e£forts 
'or their country political freedom and self-government. 
> wish to join this society and receive also Free Russia 
monthly), should send their names and post-office ad- 
ith the membership fee of one dollar, to Francis J. Gkir- 
isurer, 4 Park Street, Boston, Mass. 

eeting of the Baltimore Branch of the ArchsBological 
of America was held on April 26. Major J. W. Powell 
ited States G^logical Survey spoke of the Zufii Indians, 
vere elected as follows: president, Daniel C. Oilman; 
lents, Mendes Cohen, Basil L. Gildersleeve, William W. 
ad Arthur L. Frothingham, Jun ; treasurer, Henry F. 
1 ; secretary, J. Le Roy White ; delegates to the council, 
Bartlett and Arthur L. Frothingham, Jun. 

•rding to the Pedagogical Seminary, in Russia, Servia, 
1, and Bulgaria over 80 per cent of the population are 
Spain 63 per cent. Italy 48 per cent, Hungary 43 per 
Lria 80 per cent, Ireland 21 per cent, France and Belgium 
it, Holland 10 per cent. United States (whites) 8 per cent, 
r per cent, Switzerland 2.5 per cent, some parts of (Ver- 
ier cent. In Sweden, Denmark, Bavaria, Wurtemberg, 
ly only rarely a person cannot write. 

irol called attention to the fact that idiots without the 
speech could sing. Dr. Wildermuth of Stettin compared 
children with 80 normal children in regard to vocal 
ise of harmony, and memory for melody ; and 27 per 
e idiots and 60 per cent of the normal children were 
musical in the highest degree^ 11 per cent of the idiots 
cent of the normal children were without musical abiU 
\ remarkable relative development of the musical sense 
says the Pedagogical Seminary, is the more striking as 
10 evidence of any other artistic taste. The practical 
)f Wildermuth's observations is to emphasize the neces- 
2a\ culture in the training of idiots. 

Society of Arts, London, oflfers a gold medal or £20 for 
ivention having for its object the prevention or extinc- 
es in theatres or other places of public amusement. In 
•re the invention is in actual use, reference should be 
»laces where it could be inspected. A full description of 
tion, accompanied by such drawings or models as are 
for its elucidation, must be sent in on or before Dec. 81, 
he secretary of the Society of Arts, John Street, Adelphi, 

e interested in questions relating to physical education 
much to please them in a paper, in the June number of 

by the Rev. T. A. Preston. Many boys are not much 
by games, and it seems hard that in such cases any sort 
Ision should be used. Why not have various alternative 
securing exercise, any one of which might be chosen ? 
on shows with great force, says Nature, and in a very 
b: manner, with how much advantage the study of natural 
light in some instances be substituted for cricket and 

Boys out for a field excursion take a great deal more 
he maintains, than is ever taken at cricket. *' With 
) are keen naturalists," he says, ** the mere exercise taken 
e day (not in an excursion) is often such that it might 
) said to require moderating. I have no hesitation in 
it, if exercise alone Ih to be considered, a field naturalist 
far more than any one at games." 

ries of experiments with regard to evaporation from free 

faces and from earth saturated with water, in sun and 

has been recently made by Signer Battelli. Nature 



states (quoting from // Nuovo Cimento) that he used three large 
tubs or vats, two holding water, and the third earth on a grating, 
to which water was admitted from a pipe entering the bottom. 
One water-tub and the earth-tub stood a few yards apart on the 
north side of a high wall ; the other water-tub was in the open, 6nd 
embedded in the ground. Signer Battelli's results are these: The 
quantity of water evaporated from moist earth is in general greater 
than that from a free stagnant water surface, when the air tem- 
perature rises; but less, when the latter falls. With increasing 
wind -velocity, evaporation increases more rapidly from the water 
surface. The moister the air, the greater (other things equal) 
seems to be the ratio of the water evaporated from the moist earth 
to that from the stagnant water surface. The evaporation of a 
water surface exposed to the sun*s rays is greater than that of a 
shaded one, not only by day, but in the following night. With 
rising temperature, the ratio between the water quantities from 
these two surfaces increases somewhat more quickly ; with risinjj^ 
wind-velocity, this ratio diminishes. 

— Dr. S. V. Clevenger, in the Alienist and Neurologist for July 
1890, descril)es an infant prodigy, Oscar Moore. Two little colored . 
children were reciting the multiplication table at their home, in a 
little cabin in Texas, as they had repeatedly done before, and one 
of them asserted that four times twelve was fifty eight, whereupon 
a thirteen months old baby, Oscar Moore, who had never spoken 
before, corrected the error by exclaiming, **Four times twelve are 
forty-eight I " There was consternation in that humble home un- 
til the family t>ecame reconciled to the ftreak. Oscar was bom in 
Waco, Texas, in 1885; his father is an emancipated slave, his 
mother is a mulatto. He was born blind ; the other senses are 
unusually acute ; his memory is the most remarkable peculiarity. 
He is intelligent and manifests great inquisitiveness: his memory 
is not parrot- like. When less than two years. of age he would re- 
cite all he heard his sister read while conning her lessons. He 
sings and counts in different languages, has mastered an appalling 
array of statistics, and is greatly attracted by music. The writer 
concludes that Oscar is not mentally defective, but may possess 
extraordinary mental powers. 

— A direct observation of hail in the process of formation is 
recorded in the NaturwissenshafUiche Rundschau and noted in a 
recent number #f Nature, In the afternoon of a squally day Pro- 
fessor Tosetti, looking eastwards through the window of a house 
(in northern Italy) which, with two others, inclosed a court, saw 
the rain which streamed down from the roof to the right, caught 
by a very cold wind from the north, and driven back and up in 
thick drops. Suddenly a south wind blew, and the drops, tossed 
alx>ut in all directions, were transformed into ice balls. When the 
south wind ceased, this transformation also ceased, but whenever 
the south wind recurred, the phenomenon was reproduced, and 
this was observed three or four times in ten minutes. 

— So much has been said and written upon the smoke-abate- 
ment question in England that the idea of utilizing this dire enemy 
of public health and cleanliness so as to actually make its ex- 
istence a source of profit is somewhat attractive. In a lecture 
recently delivered by Professor Y. B. Lewes, reference was made 
to certain facts in this connection, of high interest. As given in 
Invention^ one of these facts was that at three or four Scotch iron- 
works the Furnace Gas Company are paying a yearly rental for the 
right of collecting the smoke and gases from the blast-fumaoes. 
These are passed through several miles of wrought-iron tubing, 
diminishing in size from six feet down to eighteen inches, and as 
the gases cool there is deposited a considerable yield of oiL At 
Messrs. Dixons* at Glasgow, which is the smallest of these in- 
stallations, they pump and collect about 60,000,000 cubic feet of 
furnace-gas per day, and recover on an average 25,000 gallons of 
furnace oil per week, using the residual gases, consisting chiefly 
of carbon monoxide, as fuel for distilling and other purposes, while 
a considerable yield of sulphate of ammonia is also obtained. In 
the same way a small percentage of the coke-ovens are fitted with 
condensing gear, and produce a considerable yield of oil, for which, 
however, in its crude state, there is but a limited market, the chief 
use being for lucigen and other lamps of the same description, and 
for treating timber for railway sleepers. In view of such arrange- 
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meots FrofesBor Lewes Is not unDatural!^ sangnine that the smoke- 
fiend may eventually be dealt with in a way quite as satisfactory, 
but far more profitable than mere self-consumption. The oil Above 
described can, for instance, be greatly improved in quality by rid- 
ding it of the large percentage of watery particles it contains when 
freshly condensed. Mr. Havely of Baghill, England, has devised 
a process whereby not only the water, but the paraffine, cresol, 
and phenol, are removed from the crude oil, leaving the residuum 
in better condition, and of high value for timber. This oil. Pro- 
fessor Lewes asserts, can be used as an enricher of gas, enabling 
gas of a higher illuminating power to be produced at a reduced 
cost. If this be true it will not be the least remarkable instance 
of waste-products of a process becoming even more valuable than 
the original article manufactured. 

— A correspondent of In(iian Engineering says he recently wit- 
nessed a very interesting mode of obtaining a foundation for a new 
building. A hole was bored in the ground (which was previously 
damp), from ten to twelve feet deep and an inch and a half wide, 
and a string of cartridges was lowered into it. The subsequent 
explosion not only produced a cavity a yard in diameter, but also 
drove the water out of the surrounding earth by means of the ex- 
pansive action of the gases. The water did not return to its former 
place for fully dn hour, so that an opportunity was afforded to fill 
up the cavity with quickly settling concrete, and a rapid rate of 
working was thus attained. 

— In his recent lecture on fire prevention Professor Goodman 
states, says the Builder^ that, generally speaking, wooden joists 
are better for buildings than steel or iron joists. The two latter 
materials, he explained, lose their strength at a not very high 
temperature, whereas wood would sustain a heavy strain for a 
much longer period when exposed to great heat. Besides, when 
wood has once been charred, it does not bum eo readily again. 
Iron and steel soon expand under the influence of heat. Brick and 
stoue are objectionable : the former become fused tmder great 
heat, and the latter is liable to crack or fly when suddenly cooled 
after heating. The drawback to tiles is, that, when fire plays 
upon the joists of fioors fitted with them, the joists expand and 
allow the fire to play upon the joists through the tiles. Portland 
cement is objectionable, as it fiakes off when heated, but if wire 
netting or bars are embedded in concrete this defect is remedied. 
A joist padded with silicate of cotton and incased in salamander 
plaster (a mixture of silicate, cotton, and plaster-of-Paris), the 
professor holds, is a splendid fireproofing material. Such a mate- 
rial is not only a non-conductor, but it is elastic, and would yield 
with the joist. In an experiment undertaken by Professor Good- 
man it was found that a joist of this kind withstood very tierce 
heat for eight to nine hours without sustaining any serious dam- 
age. 

— Dr. J. Hann has communicated another important treatise to 
the Vienna Academy, entitled ^* Studies on the Conditions of Air- 
Pressure and Temperature on the Summit of the Sonnblick," with 
remarks u[)on their importance for the theory of cyclones and anti- 
cyclones. The ^ork is based upon four years* observations, and 
is divided into eight sections, which are given in Nature of June 
4 as follows. (1) An investigation of the general meteorological 
conditions under which the maxima and minima of air-pressure 
occur on the Sonnblick. The anomalies of pressure are more 
marked above than below, and are increased by the accompanying 
temperature anomaly, which is relatively high in barometric 
maxima, and relatively low in barometric minima. (2) The range 
of temperature during the passage of a barometric wave. This is, 
at least during the winter season, the opposite to that at the lower 
level. (3) Temperature with varying amount of cloud in winter. 
The highest temperature coincides with the least cloud, upon the 
summit, and conversely on the plain. The clear winter days on 
the Sonnblick have relatively high temperature with great dryness, 
and these conditions are characteristic of the barometric maxima. 
(4) Monthly maxima and minima of temperature. The former 
mostly occur during barometric maxima, and the latter when the 
high pressure lies in the west or north, and while a barometric 
minimum exists over Italy or the Adriatic. (5) Temperature and 
air-pressure on the Sonnblick during barometric minima over cen- 



tral Europe, especially over the eastern Alps. The mmi 
ture at the height of 6,650 feet during the passage of 
minima was below the normal, amonntiiig on an amgetel 
F. during the winter season. The use of deriatiaoi of pns 
and temperature in answering many qoestioiis of atmoipli 
physics is here discussed. (6) Vertical distribotion of tempnt 
and mean temperature in a column of air of three kiknetn 
height. The calculations have been made separately for( 
winter. (7) Preliminary indications respecting the ichdoi 
the wind-directions to barometric maxima and miniDL A< 
siderable divergence (45^ to 90^) is shown from thefatioa 
observed below, and the results confirm the concliBw dm 
from cloud observations by J. A. Broun and others. 9|M 
tion of some objections against the conclmdveness of imfak 
observations on mountain summits, and general rem&bw 
clones and anticyclones. Tbe author points out that recnti 
tain temperature observations and other facts are opposed 1 
explanation of barometric maxima and minima in extn-tc 
regions by purely thermic considerations. 

— According to Engineering, Messrs. David Moseley & & 
Manchester, are introducing a form of battery sine in wbi 
element is built up of a number of tubes constructed c 
sheets, which can be obtained in great purity. These tul 
slipped inside each other to form the element. Each i 
amalgamated before tbe element is put together, and the n 
permeates the whole wall of the tube, as the latter is onl 
thirty-second of an inch thick, and the zinc is very pure 
amalgamation is accordingly very perfect, and local actioo 
tirely got rid of. The manufacturers state that when the 
ments are used, no time has to be spent in cleaning and « 
the sines, which remain free from chloride of zinc and crysl 
completely expended. 

— Considering the question of determination of the evapo 
power of a climate, Dr. Ule distinguishes {Met. Zeits,) betwe 
intensity and the speed of evaporation. The latter, says ^ 
can be well determined with an instrument like Wild'sen 
meter; and Dr. Ule sets forth, in a table, the mondi(f <li 
this for Chemnitz, compared with those of absolute km 
*' saturation deficit," and relative humidity. The agnoM 
the last with the evaporimeter figures is much better thant) 
the two others; still, there is considerable discrepancy, aii<l 
not explained (the author shows) by variations in wind-inb 
On the other hand, the data of the psychrometer show a rec 
ble parallelism with those of the evaporimeter, and by taking 
variations into account the agreement is increased. Thus 
psychrometer-differences and wind-variations, the evap 
power of a climate may be correctly estimated where an e 
meter is wanting. Dr. Ule o£fers a new formula fat estu 
the layer of water evaporated in a given time, and tests 
two German climates and one Australian. 

— The government of the Dutch East India colonies ha 
tuted a prize competition open to the world. The Dutch $ 
ment is a large producer of salt on the island of Madura, ai 
anxious to find a practical way of packing the salt, as it is r 
for government account. To the contestant who offers ti 
and most economical method the Dutch government offers 
$4,000. The government salt comes from the numerous op 
ponds in the island named. After the product from thes< 
has been partly dried by solar beat it is brought to the govs 
store-houses, where it remains for a year or longer. Thej 
is light gray, of irregular crystals, and likely, if exposed too 
influences, to absorb moisture and melt. For this real 
Dutch colonial government wants the salt packed in sucl 
that the weather cannot affect it, a desideratum which it 1 
failed to obtain. Tbe material used in packing must b< 
against the action of the salt and at the same time must noi 
the salt in any way. It must also be strong enough to | 
the salt for at least two years, and after the cans or bo 
closed the salt must not melt. The cans or boxes must h 
a kilogram of salt each, to be packed in larger cases for trac 
tion. It is estimated that for the total yearly production 74, 
cans or boxes of one kilogram each will be needed. The ] 
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ion will, if required, haye to be preceded by an artiBcial 
process, as it has been found that salt carefully dried is 
asilj preserved. A detailed statement of costs must be 
ind for wages the average paid in the Netherlands must be 
I upon. A special contest will take place at Amsterdam 
m the competitors. For this the contestants must supply 
cessary materials and machinery. The government will buy 
he contestant receiving the premium the machinery used 
1 at the contest. Answers must be filed with the Depart- 
)f the Colonies at the Hague before Sept. 1. 

butter extractor (or extractor separator), a new machine 
iking butter directly from fresh milk, is now being run reg- 
at the Pennsylvania Agricultural Ebcperiment Station, on 
ys, Wednesdays, and Saturdays of each week. Any per- 
3siring to see the operation of the machine will be welcomed 
ven every facility for investigating its workings. Visitors 
k distance should purchase railroad tickiets to Lemont. A 
[connects with all trains. 

[edical studies of the school children in Berlin showed that 25 
nt bad more or less defective hearing, most of them being 
It deaf enough to be incommoded in their work. The 
ogiccU Seminary remarks that such partially deaf children 
ten thought unjustly by their teacher to be inattentive, 
effort of attention is needed by such children, who are usu- 
tterly incredulous concerning their defect, although they 
3omplain that the teacher speaks too low or indistinctly. 
Bu from better homes are less often defective than those 
qualid ones. 

eginning on Wednesday, July 1, and continuing six weeks, 
vill be held at Plymouth, Bistss., a school for the discussion 
3tical ethics in the broadest sense of that phrase. The matter 
presented has been selected with regard to the wants of 
men, teachers, journalists, philanthropists, and others, who 
w seeking careful information upon the great themes of 
sociology. The course of lectures wiU cover three di£ferent 
ments : economics, history of religions, and ethics proper, 
•partment of economics will be in charge of Professor H. C. 
$ of the University of Michigan. Professor Adams will de- 
eventeen lectures, three during each of the six weeks, on 
(tory of industrial society and economic doctrine in England 
merica, beginning with the middle ages, and tracing geneti- 
he gradual rise of those conditions in the labor world which 
30 much anxiety and discussion to-day. His associates and 
pics which they will treat are as follows : Professor John 
rk of Smith College, ** Modem Agrarianism ; *' Albert Shaw, 
can editor of the Review of Reviews, ** Social Questions sug- 
by the Crowding of Cities ; " Professor Edmund J. James, 
mt of the American Society for the Extension of University 
ng, '* Education in its Social and Economic Aspects; *' Henry 
yd of Chicago, "Trusts;*' Professor Frank W. Taussig of 
rd University, **Co-Operation;" Hon. Carroll D. Wright, 
I States Commissioner of Labor, ** Factory Legislation;** 
ent E. Benj. Andrews of Brown University, ''Socialism." 
apartment of the history of religions will be in charge of 
aor Crawford H. Toy of Harvard University. Professor 
ill offer a general course of eighteen lectures, extending 
:h the six weeks, treating the history, aims, and method of 
ence of history of religions, and illustrating its principles by 
I in the laws of religious progress, with' examples drawn 
he chief ancient religions. His associates and their topics 
)fe8sor M. Bloomfield of Johns Hopkins University, '' Buddh- 
Professor Greorge F. Moore of Andover Theological Sem- 
** Islam ; " Professor Morris Jastrow, Jun., of the University 
nsylvania, "The Babylonian- Assyrian Religion;'* Professor 
Kittredge of Harvard University, '* The Scandinavian Re- 
'* Professor B. I. Wheeler of Cornell University, **The 
Religion;*' Mr. W. W. Newell, editor of the Journal of 
[xzn Folk-Lore, ** The Religion of the Laity in the Middle 
The department of ethics will be in charge of Professor 
\.dler of New York City. Professor Adler will offer a gen- 
urse of eighteen lectures, extending through the six weeks, 
i system of applied ethics, with special reference to the 



moral instruction of children, including a brief survey of the vari- 
ous schemes of classification adopted in ancient and modem ethical 
systems, the discussion of the relation of religious to moral in- 
struction, of the development of the conscience in the child, etc. 
His associates and their topics are Dr. Charlton T. Lewis of New 
York, *• Crimmals and the State; ** Professor J. B. Thayer of Har- 
vard Law School, and Hon. Herbert Welsh of Philadelphia, " The 
Indian Question;'* Mr. J. H. Finley, secretary of the State Chari- 
ties Aid Association of New York, ** The Problem of Charity in 
Great Cities;'* Rev. C. R. Eliot of Boston, ''Temperance Reform 
and Legislation; ** Emil G. Hirsch of Chicago, « The Ethical Ideal 
in Education;*' Professor Wm. E. Sheldon of Boston, "Humane 
Treatment of Animals;** Mrs, Caroline Earle White, president of 
the Woman*s Branch of the Pennsylvania Society for the Preven- 
tion of Cruelty to Animals, "Vivisection;" Mr. W. L. Sheldon 
of St. Louis, "Reform Movements among Workingmen ; ** Mr. 
Wm. M. Salter of Chicago, ** Ethical Theory; " Professor Robert 
Ellis Thompson of the University of Pennsylvania, ** Politics and 
Ethics.** 

— In the course of an investigation, part of which has already 
been communicated to the Royal Society, Professor Roberts- Austen 
has discovered the most brilliantly colored alloy as yet known. 
Nature states that it has a rich purple color, and bright ruby tints 
are obtained when light is reflected from one surface of the alloy 
to another. It contains about 78 per cent of gold, the rest of 
the alloy being aluminum. The constants of the aluminum-gold 
series of alloys are now being examined, and will shortly be pub- 
lished. 

— According to Nature, the relations of weather and disease have 
been recently investigated by Herr Magelssen of Leipzig, who, 
having formerly called attention to the nature of certain " waves ** 
which recur in the variations of temperature (distinguishing waves 
of about 13 days, 50 days, and 18 to 20 years duration), now traces 
a connection of these with diseases and mortality. The year- waves 
especially show this connection, the mortality (in our latitudes) 
varying" with the winter temperature. The least mortality (rela- 
tively) is at the middle part of the temperature periods. The in- 
jurious influence of heat is dominant in the more southern latitudes 
(such as Vienna), while cold begins to act beneficially. In north- 
ern places, mild winters prove injurious where several very mild 
winters come in succession (e.g., Stockholm in 1871-74). The 
most favorable conditions seem to be an alternation of moderately 
cold and moderately mild winters. Too much importance, the 
author thinks, has been attached to relative humidity. He fur- 
ther o£fers proof that infectious disease is even more dependent on 
weather than disease of the respiratory organs, or arising from chill. 

— The value of systematic observation of snow is now being 
recognized in meteorology, says Nature, and in Russia observa- 
tions were commenced in January last year at 428 stations in the 
European portion of the empire, 21 in the Asiatic, and 55 in the 
Caucasus. At first it was simply reported daily whether there 
was a continuous snow-covering about the station or not. But 
last winter the inquiry had been extended to the depth and gen- 
eral behavior of the snow. Thus it is expected that in a few years 
some valuable climatological material will have been accumulated 
at St. Petersburg. The report of Herr Berg on the snow in the 
early months of 1890, in European Russia (Repert. fOr Meteor.), 
contains a map showing the southern and western limit of the con- 
tinuous snow-covering for the first and fifteenth of each of the 
months from January to ApriL In the west the snow extended 
steadily till the beginning of March, the limit being then close to 
the Baltic. In the south-east, there was steady advance till Feb- 
ruary, and as far as the coast of the Caspian. In the south, the 
advance was fluctuating, there being a maximum in the middle of 
January and in the middle of February, both reaching to the 
Black Sea coast. The retirement of the snow-limit began in the 
south and south-east in the middle of February ; in the west about 
half a month later. The general direction was north-east. On 
April 16 the limit passed through Onega on the White Sea, Wet- 
luga, and Katherinenburg. By the first of May all European 
Russia was free from snow. Herr Berg describes the weather ac- 
companying the disappearance of the snow, and traces its causation. 
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THE CHEMICAL LABORATORY OF THE CASE SCHOOL. 

Thb '* First Annual Report of the Chemical Laboratory of Case 
School of Applied Science,'* Cleveland, Ohio, which is under the 
directorship of Professor C. F. Maberj, contains a brief review of 
its development since the school was opened in 1881. The liberal 
expenditure at first granted by the trustees for chemical supplies, 
and for equipment of the temporary laboratory, laid the founda- 
tioQ for immediate arrangement of the course of study, which be- 
came necessary to meet the demand for inst ruction in chemistry. 
Upon the removal of the school to the new building on Euclid 
Avenue, in September, 1885, the commodious, well-lighted rooms 
<»i the third story were assigned to chemistry, and they were occu- 
pied until the building was burned in October, 1886. In promptly 
providing for the continuance of instruction after the fire, in a 
separate building, the trustees made it possible to resume labora- 
tory work with a delay of less than four months. This building 
has served an excellent purpose during the four years it has been 
occupied, and the great amount of labor that has been expended 
in developing the course of study wiU be apparent when they are 
expanded in the more spacious rooms of the new laboratory. The 
first graduates in chemistry were of the class of 1886, and fifteen 
now fill responsible positions as chemists and professors of chem- 
istry. Two of the graduates have received the degree of doctor 
of philosophy from the University at Berlin, and two others have 
nearly completed an advanced course of study, one at the Univer- 
sity at Heidelberg, Germany, and the other at Zurich, Switzerland. 

For the beet development of chemical training, the beneficial 
influence of original research or study of special problems upon 
students as well as instructors, is recognized ; and while it may be 
possible to include very little of this work in a coun^e of study for 
undergraduates, the general effect of such an atmosphere is stimu- 
lating to their ambition. Then, too, questions constantly arise in 
professional pursuits that can only be determined by the applica- 
tion of knowledge independent of routine methods. The investi- 
gations carried on were on subjects of considerable practical 
importance. An exhaustive study by Mr. A. W. Smith of the 
composition of the water of the lake at different points along the 
shore, and the influence of varying currents in causing contamina- 
tion, indicated the direction that an extension of the inlet tunnel 
should take to provide the best supply for the city. A paper on 
salt brines led to the perfection by Dr. Dow of a process now in 
operation for the extraction of bromine from brines that promise!* 
to replace the older methods. Although many methods have l>een 
proposed and protected by patents for the removal of sulphur from 
Ohio petroleums, the results of investigations made at Case Sclux^l 
gave the first information concerning the forms of the sulphur 
compounds in these oils. The examination of oils from other 
localities promises interesting results. Since 1884 investigations 
have been constantly in progress in the laboratory on the metal- 



THE AMERICAN SOCIETY OF MICRO8C0PISTS. 



Tms association, now in the thirteenth y^sr of its 
will hold its fourteenth annual meeting in Washingtoo, D.C, be- 
ginning Aug. 10. and continoing in session five days. AiioO of 
active members contains about three hundred and ItljiHMi; 
embracing nearly every person in the United States «te k it aO 
prominent as a microscopist. Its membership consists ottviii. 
tinct classes ; viz., professional men and stadents of themol 
sciences, who une the microscope in their daily avocations ••. 
instrument of research, diagnosis, or precision; and anuitnn,« 
those who find pleasure and profit in the revelations of tbeittk^ 
ment. Many of the latter class, from having early cboKn ^ta^ 
lines of study and investigation, have acquired high reputatkNnm 
their respective departments of microscopical res^uf h. Id ite 
earlier years this class predominated in the membeiBhip o( d» 
society, but at present the professional element is largely in ex- • 
cess. 

The qualifications for membership are very simple. The appB- 
cant must be a respectable person socially, and interested in tbe 
use of the microscope. 

The advantages of membership are dual in their nature; It, 
general and social, or those whirh accrue to the individual tnm \ 
association with others engaged or interested in the same porniki 
in any and all walks of life; and special, in that the meetings af ^ 
the society are to a certain extent educational in their nature, b 
the *< working sessions *' experts in every departnaent of micio- 
scopical technology are engaged in giving manual demonstrtCioaf 
of the details of their lines of work: in the informal eveniog etm- 
veraaziones the room of every worker who has anything specialty 
exhibit or demonstrate is open for the reception of all thorn vitf 
wish to witness the demonstration ; finally, the 9oirie affonii m 
opportunity of displaying for the benefit of the membei%tf veff 
as the public generally, all that is most beautiful, ioteretfiagfiBi 
instructive in the cabinets or laboratories of the exhibiim 0( 
late years the soirees have been attended by many tboaaHiili of 
visitors in every city in which the society has met, and hatetoa 
regarded as distinguished social as well as scientific events. 

The dues are only two dollars per annum, and in retmn tbe 
member gets a volume of the '* Annual Proceedings," which ooik» 
very nearly this amount. All persons, professional or amateur, 
interested in microscopy and not already on the rolls, are invited 
to send in their applications for membership to the secretaiy, Tk, 
W. H. Seaman, 1424 Eleventh Street, Washington, B.C. Tke 
application should be accompanied by three dollars, which is tke 
initiation fee and one year's does. Any further information con* 
ceming the society or the approaching meeting may be obtainei * 
by addressing Frank L. Jamets president. Box 568, St honk, 
Mo. ; W. H. Seaman, secretary. 1424 Eleventh Street, Washii^itaii. 
D.C. ; or C. C. Mellor, treasorer, 77 Fifth Avenue, Pittsbnigli* 
Penn. 



INTERNATIONAL CONGRESS OF GEOLOGISTS. 

The Committee of Orsanixation of the International CongMi! 
of Geologists announces the following details with regattl to ^ 
meetings of the Fifth Geological Congress, to be held in WasbiiV* 
ton from Aug. 36 to Sept. 2, and for excursions which wiU Id* 
low. 

Tlio uuH^tings will be held in the rooms of the Columbian Uni- 
versity, at the corner of Fifteenth and H Streets. A large lec- 
tun^rtHun, and smaller rooms for meetings of the council, exhibi- 
tion of ma(^, rvx'ks, minerals, etc., have been set apart for this 
puriHiso. Si^ecial iH«tal, telegraph, and messenger service will 
Ih* nrraugtHl in tlie building during the week of the meeting, and 
a burt^iu of information, where members will register.' Those 
wlu> arrive U'fore the opening of the congress are requested to 
regi>tor thvir narne^ at the secretary's oflSce, 1330 F Street. 
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le meetings of the American Association for the Adyancement 
nence, and of the Geological Society of America, which will 

place during the week preceding that of the meeting of the 
Tess, will he held in the same building. The daily programme 
le several meetings is as follows. 

ig, 19 to 22. — Meetings of the various sections of the Ameri- 
Association for the Advancement of Science. The foreign 
ibers of the congress have been made honorary associate 
ibers of the association by its council, and are thereby entitled 
ke part in its geological and archaeological excursions in the 
kity of Washington, and to avail themselves of the reduced 
I of fare on railroads which are accorded to its members, 
rican members of the congress who are not already members 
le association are invited to join it at the present meeting. 
]g. 24 and 25. — Meetings of the G^logicai Society of Amer- 

Tbe foreign members of the congress are likewise invited to 
id the meetings of this society, to contribute papers, and to 

part in the present meeting. 

ig. 26 to Sept. 2. — Meetings of the International Congress of 
[ogists. 

.'sides the regular subjects of discussion, such as unfinished 
ness of the former congress, reports of committees, etc., the 
I mi ttee on Organization recommends that the following sub- 
) be made special topics for the consideration of the congress 
lis meeting: (I) Time correlation of the clastic rocks ; (t) cor- 
;ion by structural data; (a) by stratigraphical data, (b) by 
logical data, (c) by physiographical data; (2) correlation by 
mtological data; (a) by fossil plants, (b) by fossil animals; or 
y marine fossils, (b) by terrestrial fossils: (II) General geo- 
al color schemes and other graphic conventions: (III) Genetic 
ification of the pleistocene rocks. 

le Committee of Organization has arranged with Thomas 
: & Son for reduced rates on certain lines of ocean steamships, 
lembers coming from Europe. On all the principal railroads 
e United States, members can obtain a reduction of one- third 
'gular rates from all main points to Washington and return, 
ey are members of the American Association for the Ad- 
ement of Science, or become eo during the meeting. For this 
oee it is only necessary in buying a ticket for Washington to 
n from the agent a receipt for the amount paid, on a particu- 
brm furnished him for this purpose. When the member 
» Washington, the presentation of this receipt, together with 
nembership card of the association, will entitle him to a re- 
ticket over the same route for one-third the regular fare, 
e long excursion will be made on special trains, carrying 
ity-five persons, and fitted with all the latest appliances for 
omfort of travellers. It will constitute a moving hotel, per- 
ng free and safe passage from one end to the other at all 
s, and will take the party wherever the rails are laid in the 
•ns visited, and stop wherever desired. As at present planned 
xcursion will occupy twenty-five days, and cost $265 per per- 
which will cover every necessary expense. The route laid 
t>ver8 thirty-eight degrees of latitute and twelve of longitude, 
enables the traveler to see the finest scenery and most impor- 
geological phenomena of the flastern States, the Mississippi 
^y, and of the Rocky Mountain region, passing a week among 
renders of the Yellowstone Park. 

e following shorter excursions are suggested, and American 
(gists familiar with the regions stand ready to conduct par- 
If a sufficient number agree to go on these excursions, con- 
:>ns may be obtained from the railroads to reduce the expenses 
tninimum: (1) Through the Southern Appalachian regions, 
lining the peculiarly appressed folds in paleozoic rocks, and 
ing the newly opened mines of coal, iron, manganese, tin, 
^old ; (2) to the copper and iron regions of Lake Superior, and 
jeat developments of Pre-Cambrian or Algolkian rocks; (8) 
igh the coal and oil regions of Pennsylvania to Niagara Falls. 
I the St. Lawrence River to Montreal and Quebec, and return 
igh the classic paleozoic and taconic regions of New York and 
lont. 

mbers who desire to examine particular localities or geologi- 
lorizons are requested to correspond with the secretaries as 

as possible, and all efforts will be made to arrange so that 



their wishes may be complied with. Already a short excursion 
has been planned by Professor H. S. Williams for the week pre- 
ceding the meeting of the geologists to see the typical develop- 
ment of paleozoic beds (especially Devonian) in the State of New 
York, in which a number of European geologists have already 
signified their desu*e to participate. Correspondence should t>e 
addressed to S. F. Emmons, 1880 F Street, Washington, D.C. 



BACTERIA. 

The first of a series of lectures on the nature and functions of 
bacteria was recently delivered at the Royal Institution, London, 
by Dr. E. Klein, F.R.S. According to the Lancet, to which we 
are indebted for a brief report of the lecture. Dr. Klein said that 
perhaps in no branch of biological science had advances in the 
methods of research within the last twenty- five or thirty years 
been so enormous as in this subject. In 1828 Ebrenberg recog- 
nized the existence in water of minute mobile organisms, which 
he considered to belong to the group of animalculsd known as in- 
fusoria, an assumption which was now known to be erroneous. 
In 1887 Schwann demonstrated the presence in atmospheric air 
and in dust of living microscopic beings, which he showed by di- 
rect experiment to be endowed with the power of producing in 
certain fluids those chemical changes termed alcoholic fermenta- 
tion or putrefaction. 

Pasteur fully established the proposition that the different fer- 
mentations, such as alcoholic, butyric, acetous, mucous, and lac- 
tous fermentations, and also the decomposition of putrescible 
matter, were caused by definite and different species of such 
minute living beings, microbes, and that without them such 
changes did not occur. This proposition implied that these 
changes were dependent on and ultimately bound up with the life 
and growth of these microbes, and if these w'ere prevented from 
gaining access to such fermentative matters, they would remain 
unchanged or sterile. This was the principle which Sir Joseph 
Lister had applied in surgery, with the well-known brilliant re- 
sults. The rdle of these' microbes in atmospheric air had been 
minutely worked out and beautifully illustrated by Professor Tyn- 
dall, who shared in finally establishing that with these simple 
organisms, belonging almost to the world of thd infinitely small, 
the same fundamental principle obtains as in other living organ- 
isms of plant and animal life, be they ever so large and complex, 
namely, that each organism had descended from an antecedent 
parent organism, and that no such thing as their origin from non- 
living matter occurred. 

Within comparatively recent times it has been shown that a 
variety of the most important and extensive processes of oxidation 
and reduction which occur in nature, — such as the oxidation and 
resolution of dead animal and vegetable matter, the breaking up 
of complex nitrbgenous materials and their ultimate change into 
nitrites and nitrates, and the specific fermentation so important 
in foodstuffs and articles of diet, and many other processes, — are 
caused by and intimately connected with the growth and life of 
microbes. Though the importance bf some species as useful 
agencies in nature is recognized, the importance of other species, 
as being the cause of disease affecting plants, animals, and 
man, is not less. The term micro- parasite is given to this latter 
group. 

Amongst the microbes there is one great group to be dealt with 
in particular, called ** bacteria," because it possesses more or less 
the shape of a minute rod. Like the true or higher fungi, they 
are free from chlorophyll, and are composed of cells, a cellular 
membrane with living matter or protoplasm within, and they 
multiply by fission, for which reason they are called ** fission , 
fungi." Bacteria can then be defined as microscopic elementary 
organisms, composed of a cellulose investment of the protoplasmic 
contents, and which multiply by simple fission. They are classi- 
fied into micrococci or cocci, bacilli, and spiral vibriones, ac- 
cording to whether they are spherical, cylindrical, or curved and 
spiral. 

All these organisms, when they have found suitable nidus, 
multiply with enormous rapidity. It has, for example, k)een 
found from observation — all conditions of moisture, medium, and 
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temperatuxe being favorable — that some multiply in twenty min- 
nteSy others in thirty minutes, and others in forty minutes. 

Stepbyloooocus aureus, which in its growth produces a peculiar 
golden-colored filament, grows with great rapidity when sown in 
a medium like faintly alkaline broth at a temperature of 87^ G. 
Into a sterile broth tube a definite number of organisms are put, 
say eight cocci per cubic centimetre. If placed in an incubator 
for twenty- four hours at 87° C, and then counted, it is found that 
1 cubic centimetre contains 640,000; that is to say, one organism 
has multiplied eighty thousand-fold in the first twenty-four hours. 
It would not be expected that the same rate would obtain in the 
second twenty-four hours, because the material had been used up. 
After forty-eight hours* growth the counting yielded 248,000,000 
per cubic centimetre; that is, only four hundred-fold. In seventy- 
two hours it was found that there were 1,184,000,000 per cubic 
centimetre ; that is to say, during the last day each had multiplied 
only five-fold. As the material is used up the rate of multiplica- 
tion decreases. 

Another instance of the rapidity of growth was given. A rabbit 
was inoculated subcutaneou^y with 1^,000 bacilli of fowl cholera, 
and died in twenty-four hours. It was found that 16,150,000 mi- 
crobes were contained in one cubic centimetre of the blood of the 
animaL The whole of the blood contained twelve hundred mil- 
lions, showing that each bacillus in twenty-four hours had multi- 
plied sixty thousand times. Those organisms which have their 
habitat in ordinary temperatures grow very rapidly. Professor 
Ferdinand Cohn was the first to study the rate of multiplication 
on the hay bacillus. He calculated that in two days the number 
of these would be so great that the whole Atlantic Ocean would 
be densely peopled by them if there was sufficient nutriment, 
which, fortunately, there is not, and therefore many of them had 
, to go to the wall. 

By the motility ot bacteria is understood active locomotion. 
They spin round, they dart to and fro, and pass rapidly over the 
field of the microscope, and that is on account of their possessing 
one, two, three, or even a multitude of fine hairs. The organism 
of typhoid fever possesses several of these flapdla. It has been 
shown that for retaining this motility a plentiful supply of oxygen 
is required. If, in a chamber, at one end oxygen is supplied, and 
at the other nitrogen or hydrogen gas, the organisms will all move 
towards the end where the oxygen is. If the oxygen is replaced 
by nitrogen or hydrogen the movement gradually ceases. If 
water is covered with a scum, it is most probably a motile bacillus 
which grows in the fiuid, and is driven to the surface, where it 
can derive the best supply of oxygen. In many cases the motility 
of the organisms is interfered with by their own chemical prod- 
ucts. 

Within certain of these organisms, but not in all, are formed 
peculiar corpuscles, which bear the same relation to the organisms 
as the seed does to the plant. This spore formation is almost en- 
tirely limited to the order of bacilli, and in this group there are 
very many species which do not possess this power. In a number 
of different species of bacilli, some of which are capable of form- 
ing spores and others not, those which have this power may look 
on very quietly, while those that do not will exhaust all the nutri- 
tive material present, growth and multiplication will then cease, 
and they will gradually die away. Those which form spores have 
a much better chance of bringing forth new generations than the 
others. 

When or^nisms do not find suitable materials for their growth, 
certain changes are brought about called "involution changes.** 
When the bacillus ceases to possess that high degree of vitality 
that the normal typical bacillus possesses, it gradually undergoes 
changes which lead to its death. Illustrations were given of what 
had been described as involution changes, but which were not so. 
For instance, tubercle bacilli grown under not very favorable con- 
ditions may be swollen, and others may appear branched. Some 
observers took these changes to indicate the death of the organ- 
ism, but the lecturer was not quite sure that such were ** involu- 
tion changes.** 

In all these considerations, particularly in reference to the for- 
mation of spores, there were a number of facts of very considera- 
ble practical importance. The germination of those organisms 



which form aporee takes place on the same prindplea as the p^ 
mination of the sporea in the higher fungL The enfciopBii 
broken, the protoplasm contained within it ahoote out in the A^i 
of a rod, which when it is fully formed eloogalea, dividei, aai 
multiplies, as in the case of the parent. In this way one bidDoi, 
by repeated multiplicatioo, forma a new crop. When theie Hn 
reached a certain phase of development they again form aponii 
which go to start a new generation. Theae ^XMnee have t miieh 
greater power of resistance than is possessed by the notHpan- 
bearing organisms, and can withstand high temperature, ityjam, 
and the infiuence of light, so much so that it has becomealaiQita 
recognized method of determining whether a particularifMiaof 
bacilli forms spores, by subjecting the suspected orgauaf»a 
temperature of 95^ C. or 100^ C. If they survive this tximmty 
and if they survive drying, it may be taken as eatablisbed tlatlke 
growth is spore-forming. 



HEALTH MATTERS. 



The Tranamtssibility of Hydrophobia from Man to Man. 

The fact that no instance ia on record of hydropholaa having 
been transmitted from man to man has given rise to a doubt as to 
whether the saliva of human beings suffering from the diaesse 
possesses the same virulent properties as that of the dog 
similarly affected. In not more than five or six of the ten 
thousand patients treated at the Pasteur Institute was the 
lesion due to bites inflicted by human beings, and it i? evi- 
dent that statistics bearing on so small a number of casei 
are of no value one way or the other. It has, however, bees 
proved experimentally, sajs the Medical Press, that the saliva of 
human beings having succumbed to hydrophobia produces tbe 
disease in animals by inoculation, though the incubation period is 
somewhat prolonged. It nuiy, therefore, be taken as proved tJbMi 
the disease may be transmitted in this way from man to msn. 
It is hardly possible as yet to affirm categoricaUj the pussi' 
bility of curing hydrophobia after the characteristic symplOBis 
have made their appearance, but recent ol)servationB tfazora 
doubt oti the incurability of the disease even under these eimzB- 
stances. 

LETTERS TO THE EDITOR. 

*«* Correspondenti are requested tobeeu brief a» po99ibU, Jhm mriU^ mm 
U in all caaee required €U proof of good faith. 

On request^ twenty copies of the nwnber containing hie eotntnmmicaHom wSl 
be fumiehed free to any correspondent. 

The editor wiU be glad to publish any queries consonant with the ek&ndtr 
of the Journal. 

The Glacial GrooTes on Kelley's Island to be Preserved. 

The world of science wiU rejoice that at last the most remarka- 
ble of the glacial grooves on Kelley's Island is to be preserved as 
an object-lesson to future generations forever. 

Many of the citizens of Cleveland will remember that when, is 
1888, the American Association for the Advancement of Scienoe 
met in their city, an excursion was made to Put-in-Bay on the 
steamer ** City of Cleveland,*' and that, on the way, the boat 
stopped at the dock of the Kelley's Island Lime and Transport 
Company, on the north-east comer of the island, to give the men 
of science an opportunity to see what there was left of the won- 
derful glacial grooves that have made that locality famous tbe 
world over. A few minutes after the palatial steamer toooM 
the dock at the lime-kilns, the hundreds of expectant excursioMili 
might have been seen swarming around and over the great natinl 
wonder they had come to see, and inspecting it from every poiDt 
of view. They had come, they had seen, and they were conquered. 
The expressions of astonishment and delight from the eminBit 
scientific men in the company (among whom were numbered Pto- 
fessors Alexander and N. H. Winchell, Professor Cook of New 
Jersey, Professor Morse of Boston, Major Powell of Washingtoo, 
Professor Spencer of Canada), as well as from the great number of 
intelligent amateurs and others present, were of the most extravar 
gant character; and ardent desire was expressed on every hand 
that measures might be taken for the preservation of the renowned 
glacial phenomenon, concerning which all felt that the half had 



rbeen told tbein. But, alas, the iatcreats of a great baelneBs 
wration seemed to demand the destmctioii of the last remnant 
of these most celebrated works of the glacial age. Man j i 

expressed at ihe near prospect of the acconiplHhment of 
this real calamity to the inteieatB of scientitic education. 

;o be. Mr, M C. Younglove, the president of 
the compan.T, then gave his word that the groove which had ei- 
oited their admiration ahould he preserved. For three jears the 
workmen have sacredly spared the spot. Gnnpowder and dyna- 
i|nite have been kept from injuring these most wonderful exhibi- 
Atione of nature's most wonderful geologic work, until we are per- 
' mitted to record that to-day it has been placed lieyond danger. 
At Mr. YoUDglove's invitation, Rev. Dr. Sprecher and myself have 
carefully surveyed the premises with him, and, on presentation 
of (he case to the company at its annual meeting on the island to- 
day, the following resolution was unanimously passed : — 

*■ Resolved, that, in the name of this corporation, the secretary 
and treasurer be and are hereby auChorize<l to deed to Mr. M. C. 
Younglove a piece of the groove at the south-east corner of the 
north quarry at Eelley's Island, said deed to convey a strip of land 
fifty feet wide and one hundred feel long; said strip or land to lie 
deeded by him to some scientilic or historical society, to be pre- 
•erved in perpetuity for the benefit of science," 

This was adopted by unanimous vote of the stockholders. 

The grooves thus preserved are probably the most remarkable In 
the world. They occur in the bard limestone of the vicinity, 
where the ice movement from the norlh-ea<it encountered the pro- 
jecting rock, and spent its main force upon it. As the ice pushed 
up and over the obetruclion,a mint(led tnasecf mud, sand, gravel, 
and bowlders was shoved along beneath it. Dnder this force the 
bowlders became ploughshares; the giavel and sand, rasps and 
files; and the frozen mud. a pumice-stone to furrow and score and 
polish the whole- Originally a large area of this glaciated surface 
was exposed to sight. But in the progress of work upon the ex- 
tensive quarry, the larger part of it has been removed. What is 
left, however, is ample for an object lesson. The portion of the 
groove preserved is thirty-three feet across, and the depth of the 
cut in the rock is seventeen feet below the line extending from 
rim to rim. Originally there was probably here a small d^ression 
formed by pre-glacial water erosion, into which the ice crowded 
the material which became its graving tool; and so the rasping 
and polishing went on in increasing degree, until this enormous 
fnrrow is the result. The groove, howerer, is by no means simple, 
but presents a series of corrugations merging into each other by 
beautiful curves. When exposed for a considerable time it will 
resemble nothing else so much as a collection of prostrate Corin- 
thian columns, lying side by side on a concave surface. 

These grooves liave long attracted the attention of the collectors 
of geological curiosities. Thoi^e persons in Cleveland wlio are in- 
terested to see specimens of this remarkable phenomenon can 
gratify their desire hy noticing the collection of stones on the 
Public Square, just opposite the First Presbyterian Church. This 
was placed there by the Western Reserve Historical Society, and 
contains one of the first millstones used in the country. But be- 
side it is a notable fragment of one of the glacial grooves from 
Kelley's Island. Mr. Younglove also baa a still more remarkable 
specimen in front of his residence at 614 Euclid Avenue. Sjieci- 
mens of these grooves have also been procurol for tlie Harvard 
College Uuaeum, and a specially large and Bne one was sent a 
year ago by 51r. Younglove to Oberlin, and adorns ibe college park 
in front of the library. 

Col. Whiltlesey paid much attention to the study of the grooves 
on Kelley's Inland as they were in progress of being uncovered, and 
eecDred many Mne specimens for the collection of the Historical 
Society, which can be seen in their rooms. The society also has 
a large numl)er of original drawings of the grooves, executed by 
Ool, Wbittleaey, and accompanied by much unpublished descrip- 
tive matter. Neither has attention to those remarkable exhibitions 
a been confined to this country. In my recent work 
e Age in North America," I have taken pnins to intro- 
lotographs from this place. In a recent is£ue the 
n AtbencEtim (March 28, 1891) fairly went into ecstacies over 
I, exclaiming, ' * How paltry appear the furrows ploughed by 
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ice on oorglaciated rocks beside the monstrous groovings eroded Ott 
the Sandusky Islands in the western part of Lake Erie, and figured 
from photographs, at pp. 28S-243 of this book." 

The direction of these grooves is a little south of west, corre- 
sponding to that of the axis of the lake. This is nearly at right 
angles to the course of the ice scratches on the summit of the 
water-sbed south of this, between the lake and the Ohio River. 
The reason for this change of direction can readily t>e seen by a 
little attention to Ihe physical geography. The high lands to the 
south of the lake rise about seven hundred feet above it. When 
I its climax, and overran these high lands, it 
58 at right angles to the terminal moraine, 
it, according to the direction indicated by the 
imit. But when the supply of ice was not* 
the high lands, the obstruction in front turned 
the course, and the resultant was a motion towards Toledo aod 
the Mauraee Valley, where, in the vicinity of Fort Wayne, an ex- 
tensive terminal moraine was formed. The grooves on the islands 
near Sandusky were produced during that stage in the recession 
of the great ice-sheet. 

Tlie groove preserved is only a small portion of what still exista, 
but it would be too much to ask to have more giren by the com- , 
pany. As it is, the public spirit shown by the directors, gathered 
from Boston to Duluth. has rarely been equalled by a similar cor- 
poration. Quarrying has already proceeded nearly all around this 
specimen, and soon the monument preserved will be a monument 
indeed, the groove Iteing left to cap a pedestal about thirty feet 
high, and conspicuous from every side, About one half the sur< 
face will be cleared of dibru, so as to show fifty feet of the lengQL 
of the groove, while the other balf will remain as it is, beneath its 
protective covering of pebbles, gravel, sand, and mud, which acted 
as the graving tools in the firm grasp of the ice. In this condition 
it is to t<e presented to the Western Reserve Historical Society of 
Cleveland, to remain for the admiration and iostruction of all 
futuie generations. I trust the citizens of the vicinity will ap- 
preciate tlie noble gift enough to occasionally visit the place and 
receive the deep impressions it is so well calculated to make. 
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Pacific Atr over the Rocky Mountains, 
In last August I called attention in Scienee to the enormona 
mass of Pacific air which for three months had been passing east- 
ward over the mountains: also to the fact that there had been 
but little precipitation during the summer until near the middle of 
August, when, fur the first time, solar lialos ap|>eared, and were 
followed by violent electrical storms. From September to the 
middle of last January the atmospheric circulation was in general 
feeble, consisting largely of gentle winds from the north-west. 
Late in January the south-west currents began to flow again, at 
first feebly, but becoming more and more persistent and aggres- 
sive. A remarkable series of storms has followed, one storm fol- 
lowing another at intervals of four days to three weeks. At first, 
after a rush of north wind bad ended a storm, it would be one or 
two weeks before the south-west winds were re-established. But 
as lime went on it took less and less time, until in April two of 
the worst of northers cleared off with the upper south-west wind 
still in possession of the field, rushing over the higher mountains 
as if nothing bad happened, and in a few hours it became the sur- 
face wind on the plains. At present the plains near the moun- 
tains are wetter than for years. 

I have had opportunity to observe these storms at a point 30 
miles east of the mountains, 27 mites north-east of Colorado 
Springs, at 6,800 feet elevation, and near the top of the high ridge 
which extends east from the mountains known as the Divide be- 
tween Arkansas and Platte waters. Seen from that placu the 
most common development of the general storms was as followa. 
First, high cirrus streamers and films are seen coming from the 
quadrant south to west, more ofl«n from about south-west. For 
a day or more the sorface winds continue variable, but finally tbt< 
aouth-weat wind descends to the surface. Then for several 
the south-west wind continues, sometimes with a high velooitf. 
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The temperature rises, and the region no doubt by degrees be- 
comes warmer than the adjacent regions or the high air above it. 
Presently the time comes when the high cirrus rapidly thickens, 
the cigar-shaped masses of cirro-stratus or cirro-cumulus appear at 
lower levds, and soon a tumultuous mass of cumulo-stratns clouds 
develops far below. The latter frequently envelop the top of 
Pike*s Peak, so they are from a mile to a mile and a half above 
the plains. These clouds soon coalesce into a continuous sheet, 
which develops fringes and festo(ms on its bottom and outer mar- 
gin, and thus continues to descend. At this time there is usually 
but little surface wind. Sometimes the storm reaches this stage and 
then c)eajn» 4ip again. When the cloud has nearly reached the 
plains there is a sudden rush of wind at the surface, bearing snow 
or rain. Usually tlie storm is inaugurated by a succession of 
squalls or hail-storms, — sometimes from the north. These squalls 
' are often electrical. As squall follows squall the festooned outer 
border of the storm cloud can be seen to enlarge laterally and sink 
to lower levels. The surface temperature rapidly falls, and the 
local storm -areas become connected by a great but not wholly 
homogeneous cloud of precipitatioo, which rushes either south or 
north over the Arkansas-Plaite Divide. When the lower wind is 
at first fiom the south, it usually swings around to the east, then 
north-east, and finally north. Thi<> usually completes the storm, 
but not seldom the cycle is repeated. Often a rush of north wind 
for several hours is folk>wed by a south wind, and then by a north 
wind again. During all this time there is more or less precipita- 
tion. Usually we are enveloped in the ckmds of precipitation, but 
often there are small rifts in thc^se clouds, through which the up- 
per air movements can be observed. In this manner I have ch- 
served in almost every storm the higher clouds (mostly ctrroid> 
coming rapidlT from the south west for one or two da3rs aftM" the 
under-rush of cold saturated air began transverse to their direction. 
No matter whether the under-currents are going north, south, or 
west, the sttvms usually continue till the upper cirrus comes from 
the north: then the surface wind soon turns into the north, and 
the storm clears off cold. The lower cloud from which the 
precipitation occnrs b seMom homogeneous in structure. In 
almost all cases it consists of a series of sqnalls, the local storm- 
aieas being connected by stratus. This seems to be the general 
law of the Great Basin aim. After general storms I have seen, 
both on the Wasatch and Roc^ Mountains. gr«at variations in 
the depth of snow on plains and mesas that could not be accounted 
for by difbff^nces of topography and altitude. In a recent rain- 
storm tliat c^>T>Med a large part of OoAorado east of the moontains 
ttMsekKalstaroBS were anosoallr well differentiated Thegeneral 
storm began as a seiies of small thonder-stomtt, affording both 
bail and rain« each electrical area showing massive black cumulus 
donds^ which could easQy be diatingnisbed from the leaden and 
ntber b o a w gene ons sttatas which extended from one of the kxnl 
ssonn-areas to another. At one tiose tbiee of these local storms 
oonid he seen in diffierent directions. The development of the 
storm was siicnaliaed by a great £all in tempeiatnre. AU the 
doaMls afforied rain, bat the £all was moch more rapid from the 



On Jwae 9 a storm oonuied ns follows. Hie upper arms had 
Hsen coming fhMa the eMKb-wcst for about three di^ra. and hot 
wtads fhMHi the same qnarter bad pi^railed mncb of the time at 
tbestufaoe. DuimgtbentgbtofJnneS-f there bad been a heavy 
dew. a laiY o ocnmence on tbe plains. Bariy June 9 a seties of 
braad tracts of cinosstratns formed akmg tbe eastern base of tbe 
BKMantains. Tbeir w ea ter n etlges wei^ sitnatied a little east of tbe 
monntains. :^> nei&r as ibe eyi^ oMiJd estimate^ tbeete doods occu- 
pied tbe same pk>$3t>on jiK day. Tbe separate flecks axMl fibres 
c^¥Ei)i be jiMQ mo^vini: ratber lapidhr fncMn tbe ^>atb>w)ei$t. Evi- 
dently new c}oQd fibres w«r^ being f cirmed at tbe wesaen edges 
of tbe dood mastfips as fast as tbc^sc alreadv f onned mc^ved north* 
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tbe aftemccn tbe«>^ wvre nnmefvxis abcvtire aniempes 
on tbe nKwncains. Just hf^i>re samfiet an dectrical 
nasr tbe top of tbe Arkansa^Pline mride. It wms 
paerbaps fi«>^ or t«n miles wiie, f rv\m edist to west, hat it 
ia|«d|y prviici^ped i^sielf lev a ki^ith of a hundrec m^les^ or TXK«>e 
t«» sontk. IHe sk^ impottant facss abcwt this 



are these: the south to south- west winds which bad pieiri 
the surface during the day gave place to a violent coildwiii 
the north at the moment the storm-cloud was formed; ■■ 
this long, narrow storm was generated, as nearly as thecji 
estimate, along the exact north-and-south line where ^ 
earlier part of the day the formation of cloud had bee& ^ 
along the western edges of the cirro-stratus tracts. Ik 
wind raged at a high velocity for several hours. 

This was peculiarly a plains stOTm. To the west thsip 
but few clouds, and no storm of consequence was lil 
least two hundred miles along the mountains. Even PIb 
who insists on dipping his head into every storm that <■ 
this region, had for once to be content with a few scatten 
about his shoulders, and looked on in utter helplessneas. 

Summary, — (1) Over the mountain re^oo there hat 
January a very great and persistent movement of air 
south-west. (3) Unlike last summer, only a few days k 
time elapsed before halos and sun-dogs have appeared 
sun. They have invariably been followed by a m^ of 
surface, causing abundant precipitation. (3) I>uriiig tl 
storms of the winter and spring, the movement from 
west continues one to three days after the lower doodt 
tation have been formed in currents which travel hi 
miles back and forth in directions transverse or even « 
the upper movement. (4) The movement of clouds ii 
atmosphere from the south-west is in most caaes i 
toward the end of a storm by high currents from tb 
north-west; but in a few cases the movement from tbei 
was either not interrupted or almost immediatelj resi 
The formation of the clouds of precipitation daring tl 
storms of winter and early spring proceeds from ah 
wards, and is usually aided by the development of loc 
There is a sudden and often great fall of temperature ai 
the surface clouds of precipitation are formed, and 
whether the surface clouds go north or south. The geo 
tion, then, is this : before the breaking of the storm 
mile or two of the atmosphere consists of air from the a 
of a relativdy warm temperature, and generally cootai 
siderable moisture. The temperature is above tbe 
point. When the storm breaks upon us the temperatnn 
faUs below the point of precipitation and there is a grc 
cold air horiaontally. 

Sev^al facts deserve special notice in this oonnectio 
tbe precipitation continues from five to forty or nkore tw>ifc> 
sur&oe imder-cnrrent which contains the clood of pn 
has passed tbe top of tbe Divide, hence while tbe m 
warmed by condensatioo while descending from five I 
two thousand feet. Here is greater cooling tlian oonli) 
from rarefaction alone while tbe air was being f oitxi 
elevations. Second, the cold under-current alfovds aba 
cipitation. often for tw«[ity-four to fortr-esght botii«. la 
for three hundred to twdve hundred miles of vriod to | 
therefore a moist wind. 

Now, no cold wind from either north or sootii ooa 
cddeT ID sinking from higher to lower levels, nor conli 
soending to tbe earth become soper-saiorated with 
whereas it contained no clouds of precipitarion at Ins 
We have therefore to look for tbe precipitated 
lower atmosphere, mhich in this case is relatively 
breaking of the stccm. Tbe most ptvtbable in teafjs p ta 
facis would seem to be this: the coc4 under-cnrrents m 
tbe nin or saK>w con^isi main'y of the ^nrfaoe air, moc 
is fresh frv^cn the Paci5c region. This ?arface air t^co 
with ccttsidrTabie belies of cold air. which de9cci>d f 
tKAh at tbe fringed c^:<:xl< and especialU ai tbe Iceal sac 
oold air would be dry. r^at wooikl reoe-ive radiation frxN 
rounding ntasses of w&r3>rr air. and thus coo^ tbem, 
partly mix with tbem. This vvWinf ^>es on in s^te of 
beat «iet free at tbe cvoienssaiko of tbe vm{!^.ir. 

It is net my presea: porrose to disrass tbe 
movefnects whereby r*si K>iie? of air leave an o 
tbe Japan correct az»i pr>eet> ea^twiod <o persisaeatly 4y 
ciM. aDi e^vaxed p^eau. ai>i high range of 
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